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SIA EODEBICK IMPEY MURCHISON, D.C.L., Etc. 

(With a Portrait.) 

This distinguished savant is the eldest son of Kenneth Mnrchison, Esq., of 
Tarradale. in Boes-shire, where he was born in 1792. He was educated at the 
Durham Gnunmar School, and at the Military College of Marlow ; and received 
the honorary degree of M.A. from the Universities of Cambridge and Durham. 
He served as an officer in the army from 1807 to 1816, in Spain and Portugal 
with the 36th Foot. He fought at Corunna, under the gallant Sir John Moore; 
he afterwards served on the staff of his uncle, General Sir Alexander Mac- 
kenzie, and lastly, as captain in the 6th Dragoons. 

** Aiter having served his country as a soldier," says an able writer in the 
Iforth British BevieWy " Mr. Mturohison brought into the field oiP science all the 
ardour of his profession, and, after twenty years' unremitting toil, placed himself 
in the highest rank of modem geologists, when the more recent tbrmations on 
the earth's surface had been well investigated, and it had been placed beyond • 
doubt that their age could be determined by their imbedded fossils, it became a 
problem of the deepest interest to extend the same law to the older sedimentary 
deposits ; to trace the later formations downward to the oldest ; to describe the 
formations which contain the earliest traces of organic life, and to distinguish the 
strata which compose them from those which had been deposited when no living 
thing moved among the waters."* 

Mr. Murchison's earliest scientific laurels were gained in his native land. 
Thus, in 1827, he read a memoir on the Coidfield of Brora, in Sutherland, to the 
Oeologioal Society of London, of which he was then Secretary ; and next session 
followed it bv an additional paper on the OoHtic Bocks of that and other parts of 
Scotland. In. 1828, in company vrith his friend Professor Sedgwick, he commu- 
nicated to the Geological Society an account of the Secondary Strata of the Isle of 
Arran; and in the same session, that important memoir on the Old Red Sand- 
stones of the North of Scotland, in which the occurrence of fossil fishes in these 
■deposits was first made known to naturalists. This memoir may truly be described 
sw the starting-point of all that has recentiy been done in investigating the Old 
Sed Sandstone of Scotland. 

Mr. Murchison's researches were now, for a time, turned to foreign lands ; as 
his valuable Memoirs on the Austrian and Bavarian Alps, and on some parts of 
Tyrol and Germany, amply show. But, in 1831, he returned to British geology, 
and began those investigations in the west of England which have indelibly con- 
nected his name with the most ancient and perhaps most interesting period in 
the history of the organic beings that have inhabited our planet. In the above 
year, Mr. Murohison apj^ed himself to a systematic examination of the older 
•sedimentary dex>osits in JSngland and Wales; and, after five years' labour, he 
succeeded in establishing what he denominated "the Silurian System," com- 
prehending a succession of strata which lie beneath the Old Red Sandstone, and 
seem to be in close approximation to the deposits that preceded the existence of 
plants and animab. TChis system (named ftoxa. its occupying those counties 
which formed the ancient mngdom of the Silures) is divided into the Upper 
Silurian, consisting of Ludlow and Wenlock rocks ; and the Lower Silurian, of 
Caradoc and Llandeilo rooks. The same succession of the older sedimentary 
strata was found in the west of Europe, and in North and South America ; and 
Mr. Murchison next traced the extension of the Silurian system to the moun- 
tainous kingdoms of Norway and Sweden, and particularly to the vast empire of 
European Russia, where the relative i)osition of the olaer rocks has suffered 
littie or no disturbance from the intrusive agency of fire.f After years spent in 
mapping the rocks, and collecting, classifying, and describing tne fossils, the 
JSiltirian System was at length published in 1839; and, by its mU and accurate 
facts, and clear and lucid arrangement, has, without dispute, farmed the basis 
of all that has subsequently been done in Falesozoic geology, both in this 
•country, on the continent of Europe, in America, and in other parts of the earth. 

Under the countenance of the linperial GK>yemment, Mr. Murchison, in com- 
pany with Professor Sedgwick and M. de Vemeuil, in 1846, commenced a geolo- 
flical survey of the Russian Empire; having previoudy exl^Wedi ««H«tii^v{\^ <A 
Oenaaajr, Pol»nd, and the Carpathians, as intermediate 'bet<97e«fi\2taA'&r)^i)2^ ^3^^ 

* MenqftheTiine. New Edition, ISSQ. ^ TtAdU 
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THB UKIYBBSAL EXPOSITION AT PARIS. 

On May 15, 1855, the Uniyersal Ezhibitioii, or the New Palaces of 
Industry, on the Seine, were opened with Imperial splendour. In an 
account of the ceremony, in the At?le7^(Bum, No. 1438, the writer 
draws tlie following parallel with the Qreat Exhibition of 1851, in 
Hyde Park :— 

The boildiiu; in Hyde Park wm the People's Palace. The btuldings in the 
Champs Wjb^ are Imperial works. All Englaiid oontributed its portion to- 
wards the house of glass : the Gk>vemment ox France fumished the plans and 
guaranteed the edifioe of stone. Prom the first of May the million took pos- 
session of its own property in Hyde Park, and to the last honr of its existence, 
hong about it with the lore felt for a pet estate. In Paris there is no sense 
of common ownership, or the respect that springs teom ownership, among 
tiie multitude. The edifice does not even b^ong to the Exposition. When 
the riches it contains are scattered to the four winds, its massive walls 
will still remain, to be used for^— no one knows what purpose. It has a life, 
therefore, apart from the industrial gathering ; and hence the people occupy 
it 'temporarily, as they would occupy the Tuileries on the morrow of a rcTO- 
Intion, and move about it as they would move through palaces and gardens 
for a day, on sufferance of the higher powers. In Hyde Park every EngBshman 
felt at home ; and his Crystal Palace had the unity, as well as the variety, of 
an epic. 

The Paris Palaces of Industry are three in number — ^the Central 
Palace, the Palace of the Fine ArtE^ and the Palace of Machinery. 
These are separate buildings, and haye yarious forms. The central 
buil<Ung is a parallelogram, with a triple roof of glass, barrel-shape, 
like the transept of our Crystal Palace : — ^the middle arch haying a 
wider base, but a less eleyation than ours. In this building the cere* 
monial took place. A long gallery, yery narrow for the length, of the 
shape of a railway tunnel, but well lighted from a partial glass rooj^ is 
the Machinery Palace. It runs along the bank of the Seine for three- 
quarters of a mile, and is particularly ugly when yiewed firom the steps 
of the Chamber of Deputies, or the esplanade of the riyer. But within, 
it is perhaps the most effectiye of the three. The Central Palace, 
nearly square in shape, has no yistas. 

The grand feature of the French Exhibition is thus described in the 
Literary Gazette, No. 2000 :— 

What nobly distinguishes the Paris Exhibition from that of London, is that it 
comprises an exhibition of the works of living artists, French and foreign^ in 
painting, sculpture, eztgraving, lithography, and aTchi\ACtwt«k^ die^^gcA*, ^\v.«t«»!i> 
the London abow waa ooa&aea exolusiyely to mannfaotuxodi aoo^A. *t^<& e^«&- 
tiona of the Fine Arte hare been placed in a separate \>T)2k!^^% «Vi**^"''^ ^*2^r 
Btraotedfor tbem in the Avenue Montaigne, at some aaatajno© SLQiBkVJaft%JiB«»^- 




/■■//, , /v-y.-'/fV..'. 'r- 






THE 

YEAR-BOOK OF FACTS 

Ibtftnce anft gtrt: •— 

xxHiBixnra 

THE MOST IMPORTANT DISCOVERIES & IMPROVEMENTS 
OF THE PAST YEAR ; 

TS lOEOHANICS AND THB USEFUL ABTS; KATUBAL PHILOSOPHY; 
ELEOTBIOITT; CHEMISTBT; ZOOLOGT and botany ; GEOLOGY 

AND oeogbaphy; meteobology and astbonomy. 



By JOHN TIMBS, F.S.A. 

B9XTOS or "run xvlcxixa. or scxsircx axd xht 

AMD AVTBOK Or .*' CVAIMIXIX8 Or LOKDOX." 



"TbeM ten tat ttagle examples, more striking and pidpable than others, of the 
dependence of tke Arts upon the advance of Science."— il<l<fr«M qf the Dckb or Akotll, 
I'retident afAe MttHng at GlatgoWf in ISM, of the Bkitish Associatiox roa thM Astakcb- 
XKXT or SeuxcB. 




/ 



The Grand Medal of Honour— Paris Exhibition. 

LONDON: 
DAVID BOGUE, PLEET ST"R^1E.T. 

afDCCOLVI. 



;io 



TIAK-BOOK OF f A0X8. 



hibition, collected a series of facts, in ooDnexion with the yarions fonns 
and adaptations of the objects that came before him ; and these he has 
grouped together in a comprehensive description of the me ch anical con- 
trivances displayed in the Exhibition, in such form as to show in what 
we are different from, and wherein consists our superiority over, those 
of other countries.* 

Mr. Fairbaim proceeds briefly to examine the present state of the 
Steam Machinery of France and other parts of Europe, in compa> 
rison with those of our own in that section of the Exhibition of 1851. 

Steam Engines and Steam Machinery. — The number of steam en- 
gines in the Exhibition was 112, consisting of 71 stationary, 2i marine, 
and 17 locomotives, as follows : — 

Stationary. 



France . . 
Great Britain 
Austria . . 
Prussia , . 
Belgium . . 
Hanover . 
Wurtemburg 
Baden . . 
Sweden . . 
United States 
Holland . 

Total 



Locomo- 
tiyes. 







. . 25 
. 11 
. . 11 
. . 1 
. . 1 

! 11 
. 11 

. 71 






6 . 
2 . 
. 1 . . 
1 . 
8 . 

1 . 

2 . 
1 . 

17 . 







Marine. 

11 
11 



24 



Stationary Engines. — The department of stationary engines com- 
prised almost all the varieties of construction — ^horizontal, vertical, and 
oblique. The horizontal with one cylinder appeared to be much in 
demand, and the vertical with two cylinders, upon Woolf s principle, 
having an expansion from four to five times the volume of the small 
cylinder, had for many years existed in France. This description of 
engine had been for the last half century in general use in that country, 
and almost equally so in Belgium and most other parts of the continent. 
They were worked generally at a pressure of 40 lbs. to 50 lbs. on the 
square inch, and the steam was supplied from boilers with the fire 
under the two longitudinal tubes. These tubes were connected with 
the boiler at both ends, and the heated currents having made two or 
more circuits of the boiler, made their escape to the chimney in the 
usual way. These boilers are not, in my opinion, superior in the 
economy of fuel to those with internal flues, or the tubular system as 
constructed in this coimtry ; but their resisting powers to internal 
pressure are greater than boUers of larger dimensions. The horizontal 
single cylinder engines appear to be gaining ground upon the double 
cylinder vertical engine, and, doubtless, this arises from their superior 
economy (not in fuel but in price), their compact form, and the limited 
space which they occupy ; and now that metallic pistons are so accu- 
rately constructed, the wear and tear upon the cylinders is greatly 

*TIie entire paper, of which the above is the eubstoaoe^-vfta t«>^>b^"!&c, 
;f^ *^ ^ ^^^ J^ri^iah Association, at that late ^ee«ms •fcQt\»%o^,^'^ 
femoer 12-19, 
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reduced. The oondenser is placed below the cylinder, and the air- 
pump is worked by a leyer attached to the cross-head of the connect- 
ing-rod and horizontal slides. The air-pump, like the cylinder, is 
placed horizontally, and various forms and devices are adopted in oider 
to give the required motion of the feed-pump, and other organic parts 
of the engine. The valves in most of those engines are of the usual 
eonstruction, worked by an eccentric from the fly-wheel shaft, but they 
have peculiar features of a variable laps working through the spindles 
of the valves, and by a moveable cam which works in a square frame at 
the end of the spindle, any required expansion can be obtained. This 
appears to be a very ingenious and a very simple contrivance, and 
seems to answer the purpose of cutting off the steam at any required 
point of the stroke. The consumption of coal in this engine is repre- 
sented to be Yir, ^, and -^ kilogrammes of coal, per horse power per 
hour, or about 3 lbs. English ; and in order to convince the public of 
the truth of this statement, the makers publicly announced that they 
offered a guarantee that it shall not exceed that amount. 

The application of the horizontal in place of the vertical cylinders is 
not a new idea ; on the contrary, it is nearly as old as the steam- 
engine itself ; but the difficulty in former days was the want of tools 
and accuracy of construction in order to render the working parts 
smooth and steam tight. This is no longer an obstacle, as the perfec- 
tion of the automaton tools surmounts all those inconveniences, and 
hence it follows that the conceptions of former days — for want of 
the instruments requisite for construction — have remained in statu quo 
up to the present time. In the Paris Exhibition the claimants for 
originality of design, and the practical application of others previously 
known, were numerous on all sides ; and although the desire to become 
an original inventor may in some cases be objectionable, it nevertheless 
has its use in stimulating that active race to renewed exertions in fur- 
therance of future developments in practical science. The reduced cost 
and compact form of the horizontal engine is likely to supplant the old 
vertical system, and assuming the same rate of expansion to be in ope- 
ration, and the steam to be cut off at one-fourth or one-fifth of the 
stroke, the result will be — so far as regards the economy of fuel — the 
same as that derived from the double cylinder, and that by a much less 
expensive engine in the original cost. In this country these improve- 
ments, although well known, are not carried to the same extent as in 
France ; notwithstanding that the same kind of engine is in operation, 
they have, nevertheless, made slower progress, excepting only the hori- 
zontal non-condensing engine, which is now extensively used as an 
auxiliary force in most of the manufacturing districts. There is, how- 
ever, still wanting a well-digested system of the horizontal condensing 
engine, compact in form, and adapted to the work it has to perform. 
Much has yet to be done in this way ; and the Paris Exhibition presented 
numerous examples for our guidance. 

Locomotive Engines. — The locomotive engine had its orl^ ycl 

Bnghwd, and as yet retains its superiority over «3\ o^«i^ >a<j{*Q5L va. 

dea^ and oonstruotion. It would, howeveT, "b© VWiViCw\ wA^sS!kVasi^^^ 

we did not accord great merit to the many exceUexA. B^^YoaKoa ^"liGCw- 
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buted to the Paris Universal Exhibition. Of sixteen locomotive en- 
gines exhibited, nearly all of them were somewhat complex in arrange- 
ment and design, bnt evincing great care and attention to solidity of 
construction. Many of the engines are npon the system of Crampton, 
with the valve motions outside, which gives to the engine an appear- 
ance of complication that does not occur in those of English construc- 
tion. In other respects the engines are the same as our own, with the 
link motions, and other indispensable attachments. 

Marine Engines. — In marine steam engines there was little to recom- 
mend, as the contributions were very scanty in that department, and 
would not bear a comparison with those that were exhibited at the 
Crystal Palace in 1851. "With the exception of a pair of neat engines 
from the Mortala Works in Sweden, two pairs from Cail and Co., and 
a small pair from Tod and McGregor, of Glasgow, for the screw pro- 
peller, there was nothing besides models that deserve the name of 
marine construction. 

Hydraulic Engines and Machines. — The turbine appears to have 
supplanted the water-wheel almost entirely in the estimation of the 
French engineers and manufacturers; and the millwrights or con- 
structors, availing themselves of the Universal Exhibition, contributed 
a great variety of articles of this kind. In many parts of France, 
Switzerland, and Germany — particularly in the mountain districts, 
where fuel is expensive — ^the turbine is of gi-eat value ; and in many 
parts of the country where water and high falls abound, the turbine is 
a more convenient and less expensive machine than the water-wheel. 
On the subject of turbines and their comparative economy, there exists, 
however, considerable difference of opinion : the advocates for the tur- 
bine contending that they are equally effective as the water-wheel, and 
yield from seventy to eighty per cent, of the theoretical fall. Others, 
again, contend for superiority and economy in the water-wheel. Mr. 
Fairbaim has found them range from fifty to sixty per cent, of the 
actual fall, and in some cases as high as sixty-five to seventy per cent. ; 
but they are certainly not so effective as the breast-wheel when well 
constructed, yielding, as a well-constructed wheel will do, from 
seventy-five to eighty per cent. In the turbines there is, however, a 
considerable reduction in the first cost of the machine, and looking at 
their great velocity when propelled by high falls, and their relative 
weights, they are certainly preferable, under certain conditions and 
certain localities, to water-wheels. In other respects, where the fall 
of water does not exceed fifty feet, the water-wheel will be found to 
possess, as far as my experience goes, considerable advantages over the 
turbine. 

Machivvery for the Manufacture of Cotton^ Silky Flax, and Wool, 

— In these departments, namely, the French, Belgian, and ZoUverein, 

several excellent specimens of machinery were found. Some of them 

ware highly finished, and the new combing machine made by the 

Messrs. Scblumberger and Co., appeared conspicuoua iox \\& \xv%«nL\iity^ 

and the e&ciency of its operations. Tins madoiiift "Vxaa \«feTDL ^«aJ\i 

improved by Messrs. Hetherington and othere, smce \\» ^^"^ "cola^- 
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daction into Manchester and Bradford; and in the preparation of 
cotton for fine yams it is one of the most important machines that has 
come into use for many years. In the combing of flax and wool it is 
becoming equally important ; and in its application to the manufacture 
of the long wool, alpaca, and the mohair fabrics of Bradford it has at 
once established its superiority over the system of carding and combing 
by the old process. The English contributions of machinery are always 
safe in the hands of such men as Flatt Brothers and Co., and the other 
English contributors. Several newly-improved machines of the very 
best construction might be seen in the space occupied by the English 
for the manufacture of cotton. Messrs. Flatt Brothers and Co. con- 
tributed a complete system of cotton machinery ; and Messrs. Elce and 
Co., of Manchester, did the same, excepting only the blowing and 
spreading processes, which were omitted; Mr. Mason, of Kochdale, 
also contributed several specimens of exceedingly well made machines. 
The machinery for the manufacture of flax and silk was very imper- 
fectly represented in the English department. Mr. Peter Fairbaim, of 
Leeds, a large constructor of flax machinery, stood prominently for- 
ward in having effected the greatest improvements in his contributions 
to the perfection of those machines — ^in fact> his machinery is to the 
flax manufacturer what Mr. "Whitworth's machine tools are to work- 
shops, of the very first quality ; and the reason assigned by him for not 
exhibiting was tibe enormous expense of showing his very extended 
series of machines to advantage. 

jPZowr Mills. — The contributions to the Com Mill Department were 
numerous and interesting; and the contributors showed no small 
degree of skill in the numerous forms and devices by which they 
respectively recommended their machinery to public attention. A 
flour mill, by Burdon, of five pairs of stones, and driven by a turbine, 
on the principle of Poncelet, deserved especial notice, from the novelty 
of its design and the facility by which the stones can be stopped and 
started. The turbine, with its cistem, is placed below, in the centre 
of the stones, five in number ; the main shaft or spiudle penetrates the 
first floor, and from thence ascends to the top of the mill, and in its 
passage gives motion to the different machines for dressing, cleansing, 
elevating, &c. 

Special Machinery and Apparatus for Workshops, — The articles 
contained in this classification comprised a collection of such varied 
forms and character as to render any process of adjudication extremely 
difficult, and the distance by which they are separated from each other 
renders it still more troublesome to arrive at a just and correct deci- 
sion. . . . Amongst other novelties of the Exhibition was the engine 
of Mr. Siemens. It is upon the regenerative principle, or that of ren- 
dering active the latent heat of steam by a process of applying heat to 
the steam of the cylinder as it is exhausted at the end of the stroke. 
This steam having performed its work upon the piston, is discharged 
through conducting pipes into a second and third cy^iu^^ex^ vcA MXi^'e^ 
two latter &re enveloped by extenor cylinders, havVng iwTivfiycft^ «A. ^«i. 
ende^ And on which the beat currents of these fumacea ixiivvxi^<^) ^-sVa^Xw 
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the lower end a temperature in the interior of almost 500^ This increase ' 
of temperature surcharges the steam as it passes from the centre cylin- 
der, doubles its volume, and acting upon the piston or plunger by its 
expansion, drives it forward ready for the same repetition in the suc- 
ceeding stroke. The steam, thus expanded and reduced in temperature, 
is passed by another conducting pipe into the opposite side of bhe 
piston, which, acting upon it in a state of saturation, having received 
some additional heat in its passage through some wire gauze which fills 
the annular space between the two cylinders over the furnaces, it is 
again ready for the succeeding stroke. In this way the engine is ^ 
worked, the steam making a constant circuit, and worked over and 
over again with about one-tenth of supply from a small vessel or boiler 
attached immediately above the heated cylinders. The results, ac- 
cording to Mr. Siemens, are highly satisfactory, and produce firom the 
«ame quantity of coal more than double the force of the steam-engine. 

BRITISH RAILWAYS. 

Mr. Robert Stephenson, M.P., President of the Institution of Civil 
Engineers, has presented an address, in which he applied himself to the 
great question of British Railways, which were described as spreading, 
like a network, over Ghreat Britain and Ireland, to the extent of 80&I 
miles completed. Thus, in length, they exceed the ten chief rivers of , 
Europe united, and more than enough of single rails are laid to make a 
belt of iron around the globe. 

The cost of these lines has been 286,000,0002. — equal to one-third of 
the amount of the National Debt. ' 

The Railway works have penetrated the earth with tunnels to the 
extent of more than 50 miles. There are 11 miles of viaduct in the 
vicinity of the metropolis alone — ^the earthworks measure 550,000,000 
of cubic yards, which would form a pyramid a mile and a half in 
height, with a base larger than St. James's Park. 

Eighty millions of train miles are run annually on the railways, 
5000 engines, and 150,000 vehicles compose the working stock ; the 
engines, in a straight line, would extend from London to Chatham ; 
the vehicles from London to Aberdeen ; and the companies employ 
90,400 of^cers and servants ; whilst the engines consume annually 
2,000,000 tons of coals, so that in every minute of time 4 tons of coix 
flash into steam 20 tons of water — an amount sufficient for the supply of 
the domestic and other wants of the town of Liverpool. The coal con- 
sumed is almost equal to the whole amount exported to foreign countriei^ 
and to one-half of the annual consumption of London. 

In 1854, 111,000,000 of passengers were conveyed on railways; 
each passenger travelled an average of 12 miles. The old coaciiM 
carried an average of 10 jyassengers, and for the conveyance of 300,000 
passengers a day 12 miles each, there would have been required at 
least 10,000 coaches and 120,000 horses. 

The receipts of the railways in 1854 amounted to 20,215,000Z. ; and 
^ere is no instance on record in which the receiptB of a railway have 
ooi been ofcontinnona growth, even where portiona oi i\a \aaSSvft \m«^ 
^o^ Abstracted by competition or new lines. 

^^ irear and tear is great : 20,000 tona oi Vion x^xnroX^ >» xfc. 
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plaoed annually ; and 26,000,000 of sleepers annually perish ; 300,000 
trees annually felled to make good the loss of sleepers ; and 800,000 

troes can be grown on little less than 5000 acres of forest land. 

♦ ♦ ♦ • ♦ 

Parliamentary le^slation for railways is fall of inoongmities and ab- 
surdities. The Acts of Parliament which railways have been forced to 
obtain, cost the country 14,000,00OZ. sterling, — ^the exclusive fault of 
Parliament itself, and of the system it enforced. The legislation of 
Parliament has made railways pay 70,000,000 of money to landowners 
for land and property ; yet almost every estate traversed by a railway 
has been greatly improved in value. 

* * ♦ ♦ ♦ 

The Electric Telegraph — ^that offspring and indispensable companion 
of railways — ^was next considered ; 7200 miles of telegraph, or 36,000 
miles of wires, have been laid down at least. Three thousand people 
are continually employed, and more than a million of public messages 
were annually flashed along this '* silent highway." To the working 
of railways the telegraph has become essential. The needle was capable 
of indicating at every station whether the line is clear or blocked, or 
if accident has anywhere occurred. The telegraph could, therefore, do 
the work of additional rails, by imparting instantaneous information to 
the officers, and enabling them to augment the traffic over those por- 
tions of the line to which their duty might apply. It also enables 
large savings to be effected in rolling stock, by affording the means of 
supplying such stock at any station at whi<^ it is needed, from some 
ol£er station where it has accumulated and is not wanted. The mode 
in which this system was worked was described, and its simplicity was 
commended. As a perpetual current is passing through the wires, the 
guard or engine-driver has only to break the train wire in case of acci- 
dent, and the officers at the nearest station are instantaneously apprised 
that something is wrong and that assistance is needed. Some statistics 
wore given to show that the business of the Electric Telegraph Com- 
pany has increased fifty-fold in seven years. 

Bailway accidents occurred to passengers, in the first half of 1854, 
in the proportion of one accident to every 7,195,343 travellers. 

The results of Bailways are astounding: 90,000 men are employed 
directly, and upwards of 40,000 collaterally — 130,000 men, with their 
wives and fEimilies, represent a population of 500,000 souls; so that 
1 in 50 of the entire population of the kingdom mi^ht be said to be 
dependent cm railways ! The annual receipts of railways now reach 
20,000,OOOZ., or nearly half the amount of tiie ordinary revenue of the 
. state. If railway intercourse were suspended, the same amount of 
traffic could not be carried on under a cost of 60,000,0002. per annum ; 
80 that 40,000,0002. a year were saved by railways. To the public 
'< time is money," and in point of time, a further saving is effected; 
for on every journey averaging 12 miles in length, an hour is saved to 
111,000,000 of passengers per annum, which is equal to ^%,^^^ -^^ax^ 
in tiie life of a man working eight hours a day •, aa\d aXVoVm^ wi w^- 
ra^ o/Sf. per diem forbia work^ this additional saving ^aa ^,^^^,^^^"1. 
a year. 
The addresB concluded with some worda of pTacV,\c«.\ «up^\vca.\Assa * 
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The duty devolves on Civil Engineers of improving and perfecting this 
vast system. Every farthing saved, on the train mileage of the king- 
dom, is 80,000Z. a-year gained to railway companies. There is, there- 
fore, ample field for economical appliances, and therefore no economical 
arrangement, however trifling, is to be neglected. Nothing would 
afford the President greater satisfaction than that from his observations 
some sound practical improvement should result to a system with 
which his name, in consequence of his father^s works, had been so 
largely associated ; for, however extensive his own connexion with rail- 
ways, all he h^ known, and all he had himself done, was due to the 
parent whose memory he cherished and revered. 

Referring to the benefits derived from the Institution, the President 
observed that it is the arena wherein have been exhibited that intelli- 
gence and familiar knowledge of abstract and practical science, charac- 
terising the papers and discussions ; in consequence of the constant in- 
tercourse within its walls, professional rivalry and competition are now 
conducted with feelings of mutual forbearance and conciliation, and the 
efforts of the members are all directed in the path of enterprise and 
towards the Mr reward of successful skill. The business of the civil 
engineers, from a craft, has become a profession, and by union and pro- 
fessional uprightness a great field is opened to energy and knowledge.* 

CfHANGES IN IRON. 

Db. Noad states, as the result of experiments made during a recent 
visit to the Welsh iron -mines, that ** The tendency of iron to pass from 
the fibrous or tough to the crystalline or brittle condition is promoted 
by various causes ; everything, in fact, which occasions a vibration 
among its particles has this tendency." He then describes his expe- 
riments, which prove that the metal may be made to pass from one 
state to the other: — "Seeing a large quantity of iron chain lying 
about, and learning that, though scarcely worn, it had been laid aside 
in consequence of the breaking of some of the links, he examined 
several from different parts of the chain. He found that a single smart 
blow with a hammer was sufficient to snap the metal, the fracture of 
which was crystalline, and its brittleness such that it could, without 
difficulty, be broken into small pieces under the hammer. Dr. Noad 
then heated strongly in a forge some of the broken links, and allowed 
them to cool very slowly underneath a bed of fine sand. Afrer the 
lapse of twenty-four hours they were examined ; the metal was found 
to have recovered its tenacity ; it could no longer be broken to pieces 
imder the hammer ; and when at length, after repeated heavy blows, 
it did partially yield, the texture of the metal was found to be per- 
fectly fibrous— every trace of a crystalline structure had disappeared. 

* With the openiog of the vear 1856 were commenced two weeUy newspapen, 
specially deyoted to the proxession, namely, the Engineer, and the Sngineering 
Journal. 
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XAOHHrBBY FOR HAKirVAOTVRIHa HOLLOW PROJIOTILXS. 

Mb. B. Peters, engmeer, of Southwark, has patented a Machine 
for manniSEkctniing Ord^mnce-shells and other hollow yessels, from which 
excellent results are obtained. His invention consists in the em- 
ployment of a hollow mould, made in two or more parts, into which 
metal or other material is poored through a pipe which descends about 
midway into the mould ; and in imparting to the mould, after a sufficient 
amount of material in a fluid or semi-fluid state has been poured 
th^ein, two rotary motioDS at right angles, or neai-ly so, to each other. 
The centrifugal force acting in all directions, distributes the contents of 
the mould evenly all round the inside thereof ; while the internal pipe 
acts as a vent for the escape of air and gases, and prevents any con- 
siderable quantity of material, if any, being forced therefrom. On 
stopping the two motions, and opening the mould, the hollow article 
will drop out perfectly formed. When making shells, and if so desired, 
the inventor inserts round the outside of the internal pipe a ferule screw 
threaded on the inside. This ferule will become incorporated with the 
sheU, and will be ready for receiving a f ase threaded with a corre- 
sponding screw. It may be also necessary to insert a plain ferule round 
the pipe when forming other articles, to prevent adhesion thereto. — 
Meckama^ Magaeme, No. 1689. 



SELF-CAPPING RIFLE. 

Monsieur Neron, of Paris, has exhibited to the Institution of Civil 
Engineers an ingenious mode of placing Detonating Caps on the Nipple 
of a Aifle or a Musket. The apparatus consists of a tube containing 
twenty-two caps, placed parallel with aud close beside the barrel, being 
partially inserted in the stock, and so arranged, that whilst the near 
eud was attached by a pin to ^e hammer, the further extremity is free 
to travel in a slot. Its action is very simple ; the tube being filled 
with caps from a reservoir, several of which occupy but a very small 
space, tiie end cover being turned down. On drawing the hammer to 
half-cock, the tube is drawn forward, until a cap is brought over the 
nipple, and at full-cock the cap is pressed down upon it. After firing, 
if any portion of the copper remain attached to the cap, it is removed 
by a small picker preceding the tube, on its being again drawn forward 
to repeat the operation. 

It is evident that by this simple and cheap addition to any fire-arm, 
much time must be saved in loading, and a great waste of caps must 
be avoided ; whilst about 25 per cent, of copper is saved in making the 
caps, and they are kept dry in the reservoir, instead of being exposed 
to damp, and running the risk of not exploding. 

The system is stated to have obtained the approbation of the highest 
military authorities in France, and with the characteristic alacrity of 
the Government of that country, to be already in process of adaptation 
to the Mini6 rifles, and to fire-arms of all kinds, for the French army. 



THE FBENCHf OR HINIE RXYLB. 

The following account of the progressive impToveniexi\a \si\)K^ ^^^- 
midable weapon are by a CSorrespondent of the Atlas ioTvmaV \— 
i B 
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It was not unto about 1835 that the French GoTemment began 
seriously to occnpy itself on this subject. Capt. Delyigne, of the 
Infantry, then submitted to the Minister of War a system, the object of 
which was to suppress the clumsy mode of loading by forcing the ball 
to the bottom of the barrel with a mallet, and at the same time render 
the operation easier and quicker, with the advantage of having the 
bayonet fixed. His plan consisted in having a cylindrical chamber for 
{he powder in the breech, much smaller than the bore of the gun. The 
charge of powder filled the chamber ; and the ball, which entered 
freely, was pressed down on the moutii of the chamber, and two or 
three strokes of the ramrod flattened the ball into the shape of an 
orange, and made it fill the rifle, thus stopping all windage. By this 
mode much time was gained in loading, the bayonet remained fixed, 
and there was a great accuracy in firing ; but the range was diminished, 
compared with the musket, in consequence of the flatness of the ball. 
To remedy this defect, M. Thi^ry, Chef d'Escadron d'Artillerie, pro- 
posed an oblong ball, which had a much greater range ; and this led to 
the adoption of the present cylindiioconical ball. In 1844, Colonel 
Thouvenel, of the Artillery, proposed a great modification in the carabine 
(rifle), which consisted in fixing at the bottom of the barrel a steel 
cylinder half the diameter of the bore ; this cylinder was surrounded 
by the charge of powder, the ball rested on the end of the cylinder, 
which was flat, and three strokes of the ramrod (which was hollowed 
at the end to the shape of the ball) sufficed to make it fit the rifle, and 
fill up all windage. Afber innumerable experiments to determine the 
inclination and the depth of the grooves, their number, and the length 
of the barrels, which were made by fixing the barrels on a solid 
immoveable stand, and adjusting them with the greatest precision to 
the target, the Commission arrived at the most important results that 
were ever obtained on small arms. The length of the barrels was fixed 
at 86 cents. (2 feet 9^ inches), the number of the grooves at 4, and 
their inclination 1 turn in 2 metres ; the ball, weighing nearly double 
the ordinary ball, has three sharp circular grooves on the cylindrical 
part, which are found to give it greater accuracy of flight. The ball 
end of the cartridge is dipped in melted tallow, which has the effect of 
cleaning the rifles, and thus prevents the residue of the powder filling 
them up. The charge is less than half that used in the musket. Some 
idea may be formed of the importance of this arm when it is known 
that attiie distance of 1000 metres (neariy 1106 yards), from a target 
24 feet long, and 6 feet high, 30 per cent, of hits is the average 
result of the firing of the choMtu/r dt pied. The practical results at 
the sieges of Bomarsund and at Sebastopol, where the Bussian artillery 
could not show themselves at the embrasures without being killed or 
wounded to a man, speak enough for the importance of this arm. This 
is the weapon, witii a sword bayonet in addition, which the ckoMefwn 
d pied and the Zouaves are armed with ; it is <»illed carabine d tige, 
The foot artaHerj are also armed with a short rifle on the same 
principle. 
In 1849, M. MhdS, member of the Bafte Ckinaiawnffiiu., wii^. -wV'^ 
-o^ taken an uctirepaxt in all the progreamre impTOvemsBfea \S;xa tA* 
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had tmdergone, proposed to rifle the musket, and employ a ball of his 
invention, which did not require forcing down, and which might be pnt 
in the hands of the infantry — ^this ball being cylindrical, and terminated 
at top by an oval-shaped head. By an ingenious contrivance, this ball 
was made to expand itself and fill np the groves by the explosion of the 
ehaige. The part next Ihe powder presented a hollow cone. Its orifice 
was stopped up by a thin cap of iron, which acted like a wedge, when 
ihe explosion forced it into the hollow, and consequently expanded the 
aides of the ball, and made it 111 the rifled grooves — ^this is called la 
haUe d culot. Four regiments were armed with this weapon to 
try the system on a great scale, and one million of balls (the number 
fixed by the minister) were expended in trying it at different distances. 
Although inferior to the carcAine d tige, the different Commissioids 
were unanimously favourable to the system from its groat simplicity 
and general effect ; but as there were a considerable number of bad 
ahote from the ball being torn asunder by the explosion of gas, it 
mm not adopted. Nothing discouraged, M. Mini6 modified the ball 
and remedied the defect, and now the Imperial Ghiard is armed with 
tikis weapon. 

Thus, after nearly twenty years spent in pursuit of the object, and 
millions of balls expended in experiments, the French have foxmd a 
•abstitute for the defective musket, and which will, no doubt, modify 
the actual system of warfare. One advantage is, that it can be put 
into the hands of the common soldier, and it requires but little instruction 
to employ it. Where gunpowder is employed, it is impossible to fore- 
see d pnw*i what will be the result. The following curious incident 
will show with what care and intelligence the French officers execute 
the commissions entrusted to them. In the course of the experiments 
on the haJlle- d calot^ somebody thought of trying whether the balls 
would stand the transport necessary for a campaign. Accordingly, a 
barrel full of balls was sent travelling on the roads round Vincennes, 
and when they had made fifty or sixty leagues the barrel was opened, 
and to the astonishment of everyone, the balls were found transformed 
into every imaginable shape. But the new ball made up into cartridges 
■tands travelling on paved roads without showing the least deformity. 
In the French army, one-third of the officers is taken from the non- 
commissioned officers, the most capable and the most instructed. With 
this capacity, it was not likely that M. Mini6 would remain long in an 
inferior position. He was in the first formation of the chasseu/rs d piedy 
a eorps created by the Duke of Orleans. The prince duly appreciated 
his merits, and gave him advancement ; and from being a simple soldier 
be is now chef debataiUon (answering to lieutenant-colonel in the English 
service). He is directeur du tir at the Ecole Normale du Tir (shoot- 
ing school at Vincennes). This is an excellent institution, where the 
inineiples of the law of projectiles, in short, everything relative to 
firearms, is taught. Every regiment, once a year, sends a lieutenaiKJ^ 
to the school, where, for four months, he 8tudi<^ ^Vooi^NAca^i v&sl 
jmietj'ctUlr, tbeprincipleB of firing under able profeaaoT^. 'Waiea. \}b«3 
ntam to their regiments they instmct the men, and i&a^^ VJfcLCCi ^3«^ 
markamen. As directeu/r du tir a more com^tent xoasi crtoX'^ "dr^ '^ 

B 2 
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found than M. Minie ;, his accuracy of firing at any distance within 
range of the aim is prodigious. 

PRINCfi's BSEECH LOADEB. 

In some trials with this improyed weapon at Hythe, the distances 
were from 800 to 200 yards. At the 800 yards three-fonrths of the 
shots struck the target, the bullets being completely flattened. From 
the effect produced it was stated that even at that distance they would 
have gone through two or three men, ttfough two drams (ayoirdupois) 
of powder only were used. Not one random shot took place, as even 
those that missed the target would all have ** told" on a body of men. 
At the 200 yards 26 shots out of the 30 fired were within two feet 
square, the four outsiders were a few inches high. All, however, 
would have strndb: a man. 

For the second day's shooting the rifle was intentionally left un- 
cleaned, to test the effect producible from neglect. Fifty consecutive 
shots were fired at 300 yards, all of which were within a circle of three 
feet. Eighteen days' shootings next took place, the number of 
rounds fired varying from 40 up to nearly 200 daily. No miss fire nor 
stoppage of any l^nd occurred, though all the experiments were 
carried on with one rifle and one carbine, 0*577 bore, both being 
regulation guns, altered to Mr. Prince's phui. Neither did a random 
shot take place, the very nature of the principle rendering it impos- 
sible for the ball not duly to receive the ** rifling." The above results 
being obtainable from weapons possessing greater accuracy and range 
even than our present Mini6, while they are capable of being discharged 
three times as often, without any counteracting disadvantage, renders 
their utility beyond all question. 

The power of discharging three shots for one,, and keeping it up con- 
tinuously, is most important, not merely for the effect produced, but 
for the confidence with which men so armed must be inspired. 



NEW AMERICAN CASBINE. 

Every one who has seen a Dragoon loading a Carbine, on even the 
most steady horse, must have been impressed with the extreme 
awkwardness of the process, which required him, in spite of the shying 
and starting of the frightened animal, to fix a cap upon the nipple, to 
draw the ramrod, ram down the cartridge, and replace the ranm)d 
before he is in a condition to fire, what, after all, is the most 
inefficient of all firearms. Most of these difficulties have been sur- 
mounted in the construction of the above carbine, tried at the School 
of Musketry at Hythe. It is the same that is now used by the United 
States Dragoons. It is perfectly simple in its construction, weighs 
71b. 7oz. ; and, although the barrel is but 22 inches in length, it has a 
range of from 150 to 700 yards. It can be fired with the greatest pre- 
cision at 400, and in several experiments a 6-inch bull's eye has been 
Jkft SIX or seven snccessive times at 370 yards. It can be fired with a 
£m?d &im 10 times per minute with facility, Mid\iaa\«ea.^\%fc\iaa:%<ad, 
AS a soldier would £re over a parapet, as oftieTi aa 15. 1^ Qasi\i«i ^t%^ 
^anost any number of times without cleamng, wiOl e>x^«K«^ Vi ^'^ 
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weather has little or no effect upon it. It can be loaded by a horse- 
man without any ramrod, and can be discharged without the trouble of 
capping. In the hands of proper men, it will give to cavalry the 
advantages which it has lost by the use of the Mini6 rifle in the hands 
of infantry troops. The principle can be applied to any weapon, and, 
should it be used by infantry, would give them an infinite advantage 
over an enemy differently armed. The carbine caps itself from a reser- 
voir in the hammer, and is easily and most effectually loaded at the 
hreech,— Times, Feb. 23. 

IMPOETANT INVENTION IN WARFARE. 

It is understood that the late destruction at Sweaborg was chiefly 
effected by means of Bomb-shells charged with a liquid combustible. 
We are informed that an invention precisely of the nature of these 
shells was communicated to Lord Hardinge, in April, 1854, by 
Mr. William Hutton, writer in Stirling. Mr. Button's communi- 
cation was remitted to the consideration of the Board of Ordnance, 
with several others bearing on the same sabject ; and so lately as the 
29th August last, the thanks of the Board were conveyed to him for 
his invention. From the accounts supplied to their GK)vemment by 
the Eussian authorities at Sweaborg, as to the operation of the shells 
charged with liquid thrown into the town by the British fleet, Mr. 
Hutton is fully satisfied that the Admiralty has adopted his suggestion. 
Mr. Hutton, has, he believes, discovered another preparation for 
charging bomb-shells, of a nature so fearfully destructive to human 
life, that he has resolved not to divulge it. To the same gentleman 
were the Government, it is said, chiefly indebted for many useful hints 
with regard to alleviating the sufferings of the army in the Crimea 
during tiie course of the past winter. — Scotsman, 



colt''s new cartridge. 
Colonel Colt, whose revolving pistol now forms a part of the 
necessary outfit of every officer of the army and navy, has invented a 
New Cartridge, which, with the lever ramrod, is calculated to render 
this weapon as perfect as any invention can well be. The cartridge is 
said to be waterproof, to go off clean, and to be so adapted as to admit 
of rapid loading. Amongst the many important testimonials recentiy 
added to the value of this revolver is one from Colonel J. A. Chalmer, 
R.A., who, after submitting it to a test of 400 rounds, at ranges vary- 
ing from 50 to 100 yards, speaks of it as a '^good, effective, substantial, 
and serviceable arm.'' Lieutenant-Colonel A. Gordon and Captain Sir 
Thomas Hastings, B.N., in their evidence before the Select Committee 
on Small Arms, also speak in the highest praise of the efficiency of the 
weapon. — United Service Gazette, 



new gun carriage. 

A Gun Carriage, of novel construction, \iaa \ie«vi «reet\\cAT!^«^ 

wiib, at Jfanicb, with complete success. MWiovv^ >3tifc <»xf\a%<ii \^ 

eonstmcted entirely of forged iron, it ^eig^ia \»"vo ^^n^« ^^^^ *OEk»s^ 

t^e common 6-ponnder gun carriage : it tliex^OT© T^\}:\t^^\<fe^ laaasoiA 
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labour to detacli it from the tumbril, and can be placed in position 
with greater celerity. But the chief feature of the invention is, that 
the gun is placed beneath the axle, by which means the chances of 
upsetting the gun from the inequalities of the field are greatiy reduced, 
a9 tiie centre of gravity is placed much lower than in the gun carriage^ 
at present used in the artillery. 

PATENT BREECH- LOADIKQ CAKNON. 

This Cannon, patented by Mr. J. Maudslay, of Westminster-road, is- 
so made at the breech end as to allow of an oblong aperture being made 
through the side, sufficiently large to receive a breech piece or charge 
chamber, which rests on two pivots, so placed as to keep it in balance, 
and to enable the charge chamber to be easily moved round sideways 
by a rack and pinion, or other suitable means ; in order that the open 
end of the chamber may receive the powder and shot, and be then 
turned to its position for firing, where the bore of the charge chamber 
is in a right line with the bore in the body of the gun. This chamber 
is also moved forward into close contact with the body of the gun, in 
order to prevent escape and consequent loss of effect in the discluurge, 
by means of a powerful screw or wedge. For details, see MecIianiaT 
Magazine^ No. 1668. 

WBOUOHT-IRON FLYING BATTERIES. 

If thick wrought-iron plates can make effectual Floating Batteries, 
why may they not make excellent Flying Batteries and approaches 
against fortifications? This would certainly be a very excellent revival 
of the old method of attacking castles and walled cities by covered ap- 
proaches moved on wheels, in which the workmen wielded their bat- 
tering-rams with terrific effect. We recommend the plan to the oon« 
tending powers of Europe ; it is one which deserves to be tried againstr 
the north side of SevastopoL — Scientific American. 



IMPROVEMENT IN GUNNERY. 

A NOVEL and important Improvement in Gunnery has been exhibited 
in a series of experiments with a cannon constructed to propel chains and 
shot in any given direction. The gun is of a peculiar construction, and 
the chain and shot, when discharged, expand to the full length of the 
chain and carry everything before them, so that a column of men might 
be swept down at an explosion. The ground selected was a plain ia 
Battersea park ; the cannon used were diminutive models, 9 inches 'm 
length and one inch bore. One shot was attached at either end of a 
chain, 9 feet long ; the guns were raised 2 feet above the level of the 
park, and two targets were placed 20 yards distance to fire at; between 
tiie targets and the cannon a number of large sticks were driven into the 
earth, to resemble a column of men. These arrangements perfected, 
the inventor applied the match ; the powder instantly ignited, and the 
^rans exploded with the desired effect, every stick being swept down. 
:TZe experiment waa repeated several times with the sam'^ xettults \ and 
^Ad the chain been 60 feet instead of 9 feet long, wad \Xxe cajwasscL q1 
proportionate dimensioBaf we are coQYinced notiiu^s m\2w5x \JDi«fl: -ya.ii^'br 



KExmxncxL ahd toeful. abts. 28 

— men or ho rm i conkl have remained 2 fiset above the ground. We 
understand the inyentor can nnhe two, three, or more cannon together, 
pointed as amogemoita of an attack or defence might require, and 
cause them to e^ode instantaneooslj by the appUcation of one match. 
The per&etion of such a system of gunnery would, in the present state of 
our warlike relations, prove of inestimable advaatsge, and create a 
new era in the ordnance department of the empire. The inventor is 
M. Thomas Spazgo, Adelaide Chambers, Gracechurch-Btreet, City. — 
MiittvHff Journals 

BBITTEH'S PATSITT SHBLUk 

PvBLio attention having been drawn to the improved Shells of Mr. 
Bashky Britt^ by his own letters in the Timety and by a question 
pnt to the Government in the House of Commons by Mr. Eoebuck, 
we publish the£>llowing description, from the Specification of the 
nrveDtor. 

<< The object of this invention is to increase the range and accuracy 
of psrojectiles to be fired from cannon and other pieces of ordnance, by 
adapting to them the principle of the rifle, or spirally grooved gun ; 
and also to construct the projectiles in such a manner as to provide for 
their flying with the same point constantly foremost. 

<< The general form c^ the projectiles is conicaL They are to be 
inserted in the gun so that the apex or point shall be towards the 
muzsle, and the base or widest part towards the breedi. 

** The body of the projectile is made of cast-iron, with a hollow 
eavity for containing explosive compound, which may be ignited by a 
common fuse, or other suitable means at the apex. This cavity so 
situated renders the hinder portion of the projectile of less weight in 
proportion to size than the fore part, so that the centre of gravity of the 
whole body will be in front of its greatest diameter, by which arrange- 
meot the flight of the projectile will be with its point in advance. A 
ooating of lead, or other soft metal, extends round the circumference of 
t^ projectile at this part, and is formed at the hinder extremity. On 
the explosion of the powder, the edge or wall of soft metal at the cir- 
eomftrence will expand, and be driven forwards till it completely fills 
the bore of the gun ; and if the gun be rifled, or grooved, the soft metal 
will be forced, into the grooves, and by following the spiral turn will 
acquirs a rotatory motion, during fli^t, round ^ long axis of tho 
pzojectile. 

'* The method of coating the projectiles with soft metal in such a 
manner as to stand the explosive force of the powder is as follows : — 
The iron is first coated with zinc by the process commonly known as 
the galvanizing process ; and while sufficiently hot to keep the zinc in 
a fused state on its surface it is plunged into a mould or vessel of suit- 
able form containing the lead, or other soft metal in a fused state, and 
then allowed to get cold. Care must be taken that the surfskces are 
free from tarnish or oxide ; and the lead should be aa ivioax «a vass^c^ 
-of the same tempentare as the zinc.'* 
Tbe inventor states HiAt m experimeata made tkt €ktf)Oa«ETQfi«i^ ^^"^ 
tb€ 26tb ofJuljr, wiihoui at aU straining the gun T)«»aL,\iaE ^'^^^•^ 
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little more than half-cliarges of powder, acquired an effective range of 
about 1000 yards more than the solid diot of the service with the full 
charge, while in point of accuracy his projectiles were fiu* superior. 

These shells wUl hold about twice as much powder as the ^ells of the 
service, and can be made to explode on striking in the same manner as 
the Lancaster shells. 

''One of the most important features of the invention, is the 
facility with which it may be adapted, and the economy of its em- 
ployment. All that is required is a trifling alteration in our present 
guns, which need not cost more than a few shillings each ; and which 
could be made on board ship just as readily as elsewhere, and which 
would not weaken the gun or interfere with the use of the service 
charge when preferred. The gun used in the experiments was a 
common gun with the alteration. 

'* The shell would cost but little more than the ordinary ones, and 
taking into account the saving in some respects, the whole cost would 
not be greater than that of the ordinary cluurge for common guns." 

Again, Mr. Britten says : '' It is now admitted that, on the 26th 
of July, my shells beat the solid service shot by 1000 yards clear. 

** Supposing that my invention had been on this occasion represented 
by a hostile gunboat, armed with only 9-pounder guns, but having my 
improvements, and l^t they had tested the invention by keeping about 
half-a-mile out of reach of the guns of the batteries, and plied them 
with my shells, would it, I ask, have been possible to save the place 
from destruction, even if all the monster service-guns of the arsenal at 
Woolwich had been sent down by rail, and done their best to save it f 



OAST-STEEL GTJirS. 

Messes. Shoetbidqe, Howell, and Jessop, of the Hartford Steel 
Works, Willey-street, Sheffield, have manufactured a Cast-Steel Gun 
for the Government, with every probability of success. The question 
of manufacturing artillery, which, without being of such impracticable 
weight, should greatly surpass in strength, lightness, and durability, 
the present iron gon, has been urgently forced upon the attention of 
the Government and the country by the events of the war. Our pre- 
sent artillery is made of cast iron, and it has been found that to secure 
strength with any degree of durability, the guns must be made of 
immense weight ; and, notwithstanding this, it has been found that 
the guns have given way after a very limited number of shots, and thus 
need frequently to be replaced. In a 24-pounder, the pressure of the 
explosion is 72 tons on each square inch, which is ten times the force of 
the tensile resistance of a square inch of the metal. The additional 
strength has been obtained by the laige thickness of iron forming the 
breech, and the tendency of the manufacture has consequently b^ to 
increase the disproportion between the thickness of the muzzle and the 
breech of the gun. The result of experience shows clearly, however, 
iS&i^ cast-iron ia not the best material of which to make artillery, as it 
Aas not suMdent power to resist the repeated pexcuBsive fiy(^0TL\A^\^<&b. 
^^ exposed, espedalljr ia dege operations. Expenmeaotaa \vv»ft \»«a 
-awflfi^ ifjr jfr^ Naamyik and others, to make laxge gana oi ^wtqu^X* 
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izoB; bat^ from diffienlties in the manu&cturei these eiperiments 
hare unfcntiiiiately not been* attended with success. Guns of small 
dimenmfms haYe for some time past been made of cast-steel, but it has 
hitherto been oonBideored impossible to make a sound ingot of cast steel 
of the Bxe nieeemarj for guns of a large calibre. Messrs. Shortridge, 
Howell, and Jessop haye, tioweyer, oyercome this difficulty by an im- 
proTement in the jirocess of manufiGtcture. Their experimental gun is 
of the Bxe of an ordinary 18-pounder — ^viz., 6 feet long, 17^ incbes in 
^ diameter at the; breech, and 11^ at the muzzle, with a bore-hole of 
5 l-5th- inches in diameter ; and it weighs in the ingot state 35cwt., 
but is intended to weigh only 25 cwt. when bored and finished. The 
advantage which the gun is expected to possess over our present artil- 
lery may be gathered from the following differences in the material : — 
TMb east-steel is six times the strength of cast iron, and twice the 
strength of the malleable iron in use by the Russians, who in this, as in 
other matters, haye left us in the rear. It is also much less liable to 
granulate and become weak and useless. The ingot for the gun is, we 
understand, the largest of the kind that has ever been cast in Sheffield, 
or, in feust^ in the country. 

HALLBABLB IRON ORDNANCE. 

A Wbovoht-iboe Gun has been manufactured by Mr. Dundas, at 
Paragon Works, North Britain, on a principle maintained by him to be 
the only practioable method by which guns and mortars of that mate- 
I rial and of large calibre could be made sound and trustworthy ; tbe 
difficoUj of procuring dense and solid foigings of great bulk being well 
known to every practical engineer. This gun, a 9-pounder, was sent 
down to Woolwicii to. be proved. Two heavy charges, of 91b. of powder 
and a ball, the usual proof charge of a cannon of this size, were first 
fired from it. These produced no change in the gun, nor displacement 
of its parts. Fifty rounds of ordinary service ammunition were then 
laindly fired from the cannon, causing no change whatever. The gun 
was then sent down to Shoeburyness for a further trial ; and as thirty- 
six ordinary service rounds more were fired from it without any remark- 
able resolt, the charge was gradually increased to four, five, and lastly 
to six pounds of powder and two balls. Under this appHcation, the 
gnn at kngth began to yield, and it finally became unserviceable at the 
third ronnd of tihe last series — six pounds of powder, two balls and a 
wad. In all 152 rounds were fired from it. The following is a brief 
descrqition of the method of the construction of this gun. Four bars 
of iron, about an inch thick, five inches broad, and the proper length 
of the gnn, are put up longitudinally into segments of a circle, which 
if plaoed edge to edge, form the rough outline of the bore. The edges 
of these bars are then accurately planed. The bars or staves are then 
hooped temporarily as a cylinder by means of two rings at the extre- 
mities, and turned in a lathe to a surface perfectly true and cylindrical. 
A series of iron rings, three inches broad and three-quaxtei^ oi ttsvVnic^tL 
thick; earefally welded, is bored to a size slightly smalleT ^«i.tL\Xxfe'\«2rt^ 
or qyUD^.; these rings, being afterwards expanded \)y Yi«ai^ «k» ota 
bjronejdaoedfm the cylinder, and plunged into cold ^«k.\«t. \ni*KB& 
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oontractioa ensoeB, the staves are compressed more powerfully than ^ 
could be dose by any artificial means, and no appearance of a joint in 
the staves is perceptible. The exterior snrfaoe of the mass is agaia 
tamed perfectly cylindrical, and a second series oi rings placed in Ukd 
manner over i^e first '* breaking band." In the laUie the iron now 
assumes the exterior of a cannon, the trunnions having been previoasly 
placed forged on a centre ring. To bore the gun with great per* 
fection is very simple, as the boring bar can be supported at both ^ds, 
and the breech end of the gun being, for a few inches, bored s2i|^itly ^ 
conically with a shoulder, into which fits a solid plug introduced from 
the muzzle ; the cannon is now complete. Since this gun was made^ 
many improvements have suggested themselves to the inventor, wha 
was much in doubt as to the proper proportions required by the sepa- 
rate parts of the cannon, and who, perhaps too c(»ifidently, made his 
gun much slighter than service ordnaince of the same calibre, this being 
one-third lighter than a cast-iron 9-poander gun. By the sabetitutioii 
of tilted cast-steel for iren staves, further strength is expected; while^ 
by corrugating the cylinder to the extent of £rom one-eighth to one- 
fflxteenth of an inch, and turning ike rings to fit these corrugations 
when shrunk on, great additional tenacity will be gained. — Journal of 
the Society of Arts, No. 160. 

X0H8TBB XOBTAB. 

Mb. Bobebt Mallbt, of Dublin, has constmcted a Mcmster Ghm or 
Mortar, which is thus described in the Dvblin Evenmg Expreat:-^ | 
The attempt to weld together longitudinal bars, so as to form a cylin- 
der, failed in the hands of one of the ablest EngUsh aigineers, from the 
dreumstance that the long-continued high temperature maintained 
daring the process of welding, produced a t^idency to crystallizaticm, 
and, therefore, was destructive of that fibrous structure essential to 
the strength of iron for artillery purposes. In Mr. Hallef s mortar 
the cylinder is former by a series of flat rings, fitting on one another 
by flanges, and clamped together by strong external bdts. The fores 
exerted by the explosive gas is chiefly lateral, and not longitudinal ; 
that is, it has a tendency to burst the cylinder in a direction at ri^t 
angles to its axis, and only a small force comparatively to sepaxats 
these rings in a durection parallel to the axis. Of one of these mortaz% 
completed at Millwall, and the shell cast, the dimensions are startlisg. 
Instead of the 13-inch shell (the largest hitherto) weighing aboii^ 
2001b., and carrying about 301b. of powder inside, we are to have » 
shell of 36 inches diameter, weighing about 2,400 lbs., and charged 
with half a ton of gunpowder. The range is stated to be about hs^ 
as &X again as that of the 13-inch mortar. 

BU8SI1V IVFEBNAL XAOHINE. 

Thb following details of this war implement are from a Report ol 

sams MscbineB taken up in the Baltic ; when Admiral Seymour, ex- 

iuaizdnf( one on the poop of the Exmouth, incaxL\iou!i[\3 ta^v^ ^ ^ttila 

A^ of iron wJuob projected from its side, sayini^ " TC:\m» tkv«^, ^o^ 'Oca 

i^jr tiiey are exploded," when liie machine "wen^ oil, woA. OT«r5>o«At 
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nmnd was Boattered on the deck, and more or less bnmt. Each 
naofaineconBiBte of a cone of galvanked iron, 16 inches diameter at the 
haaa and 20 inohes from base to apex : it is divided into three cham- 
beni ; the one near the base being largest, and containing air, causes 
it to float "with the base uppermost. In the centre of this chamber is 
aBOtbery which holds a tabid with a fuse in it, and an apparatus for 
ioilg it. This consists of two little iron rods, which move in guides, 
and an kept projected oyer the side of the base by springs, which 

p jnm them outwards. When anything pushes either of these rods 
mwazd% it strikes against a lever, which moves like a pendulum, in 
the foM-tabe ; while the lower end of the lever breaks or bends a small 
kaden tabe, oontaining a combustible compound, which is set on fire 
l^eomiog in oontaot with some sulphuric acid hdd in a capillary tube ; 
this is broken at the same time, and so fires the fuse, which com- 
muueatea with the powder contamed in the chamber at the apex of the 
eoni^ and which holds about 9 lbs. or 10 lbs. At the extreme apex is 
a hcaM ring, to which are attached a rope and some pieces of granite, 
which moor them about nine or ten feet below the surface, so tiiat the 
only TMBels they oould hurt, the gunboats, float quietly over them, 
and, now we know what they are, they have been disarmed of all their 
dread. But they prove dangerous playthings: the Gommander-in- 
chief was examining one of l^e fuse-tubes that was supposed to be 
spoilt, for it was full of mud and water, when he accidentally touched 
the lever,- and it exploded in his hands, scattering the mud into the 

I fiMea of all present. 

OUHPOWDES EXPLOSIONS. 

Av a Meeting of the American Association for the Advancement 
of Science, Professor Olmstead read the following paper on the 
Wilmington (U.S.) Gunpowder Explosion. " On the 31st of May, 
1854, three wagons from Dupont's mills were passing throu^ 
Wilmington, Del., each with 150 barrels of gunpowd^ ; about 12,000 
hairels in all exploded, demolishing buildings and destroying life. 
n«w wagons were accustomed to pass that route daily for fifty years. 
The regulations prescribed had fallen into disuse. They had left the 
mill at distances of half-an-hour, but hod got within twenty-five feet 
of each other. Wishing to trace out analogies between this explosion 
and acme phenomena of tornadoes, Professor Olmstead wrote to Bishop 
Lee, whose house was destroyed, and received in answer from his son 
■ome interesting facts. The cause of the explosion does not appear, 
but it is known that two of the men were smoking by the side of their 
toaTnit Some of the phenomena were surprising. A splinter from a 
Venetian blind was blown through an inch board, making as smooth a 
hole as if pointed with steel. Metals were often displaced. The shoes 
were torn off the horses' feet, castors from furniture, and hinges from 
doers, and a wagon-tire was torn off and straightened, and one piece 
left on a hill a quarter of a mile off. Windows were destroyed for the 
diirtanoe of more than a mile. Those near the spot wex^ Wt^Vs^ 
those farther off had the nearer windows bniet in, tVift o\itLCSt% o^\ 
^ase further off were all burst out. A piano opened Iift8it \iift «^ ^*»i^ 
liUie Jiunivd; one doted, further q% ^as bxarat open MiJl uw£^l 
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mined. The effect on tlie animal system was to produce a sense of 
suffocation at first, and afterwards soreness of the throat, or even 
haemoptysis. Many were carried some feet and dropped erect. A man 
on horsehack was lifted out of the saddle and dropped into it again. 
But the most wondrous effect was exhibited by three depressions where 
the wagons had stood. The one under the middle wag(m was ten feet 
by five, and three feet deep. It appeared that the earth (macadamised) 
had not been removed but condensed. Professor Olmstead knew of no 
instance of greater power, even in the great explosion of Bresda, where 4 
two millions of pounds of powder exploded, that equalled this. Iron 
water pipes were broken four or five feet underground. In the New 
Haven tornado of 1839, a piece of bureau was carried half a mile, and 
found sticking into a bam, having penetrated through a thick plank. 
Feathers have been stripped off fowls, and a woman washing found 
herself and her tub, with its water, in the cellar, while some oi the 
clothes she was washing were found beyond West Eock, a distance of 
two miles. Fowls have been known to be stripped of their feathers in 
such tornadoes." Professor Mahan said, that sappers and miners had 
a r*ale that the lateral force of an explosion would destroy the works at 
three or four times the distance to the surface, and the downward force 
would do the same to three quarters the distance of the surfisuse. 
Professor Henry said that the shoes were not blown off the horses* feet^ 
but that the horses were blown away from the shoes. Iron has a 
specific gravity of about seven times that of an animal body. Mr. Wm. 
C. Eedfield saw no satisfactory evidence of a vacuum. Causes are often i 
mistaken, but he had never found any clear evidence of a vacuum, 
though so much had been attribute to such a cause. Professor 
Brainard thought many phenomena resembled those of electricity, as 
stripping doors of their hinges and birds of their feathers. Professor 
Loomis thought the indentation in the ground was analogous to the 
process for submarine explosions, only as the resistance of water Is 
greater than air, the force is proportionally greater. As to feathers, 
ike loss of them has been attributed to vacuum, but a fowl suddenly 
exposed to vacuum loses no feathers. Professor Loomis put a live fowl 
into a gun of two-inch bore, with a sixth of a charge of powder, and 
aimed at zenith. It came down denuded of feathers and mangled by 
using more powder than was necessary. Professor Johnson tikoo^^t 
there was an analogy between the indentation of gunpowder here and 
that often exhibited by more violent fulminates. Two ounces of ful- 
minating mercury will perforate an inch plank when there is nothing to 
oppose it in any direction. Professor Bodgers thought that there never 
could be any condensation of air by explosion without a subsequent 
rarefadion, and that vacuum played a necessary part of the phenomena 
of tomadoes." 

CAPTAIN Norton's rbcknt inventions. 
Captain Norton has explained, at the Qnited Service Institution, 
tite following Inventions, when also he exiuibWfc^ mo^'^^^ \Jttfe Taasw 
clearly to iUuBtrate them : — 

•r/A* £*'*'"*^ "»«»*'» *o he placed on the raiija. TYoa mo^fc\ V» TMiwa.^ ttasSi^ 
fneA paper: the oSfiUed varnished waterproof paper* %\iON» l^e %\a®» ol tenia 
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tion. It is evident tibat it cannot nui or beoome damp, neither is there anything 
to ify and oaose imnrf . 

5. Whistling bolt, to he shot by the guard of a train, high over the head of the 
sngJne-driTer, or <m one side of him. The cartridge is attached to the inner end 
of the bolt, and is fired without previous opening. 

3. Fire-baU bolt. The quick-match is pLsced Detween the shaft and the baU; 
the latter of ooorse ean be made to produce either fire or flame. 

4 BzpkwiTe peronssion-bolt si^poal. The igniter is the last inserted ; and the 
bolt lUhng on grass or soft claj, is sure to explode by the fracture and conse- 
quent firieacm of the glass-tube igniter. 

6. Klastio expanding sabot. Its base is fortified by a circular niece of sole, or 
^^ stoat leather, «ued on with gutta percha, or other cement, with this sabot 

trm shot may be fired firom a rifle, or other gun, without isgury to the rifle or 
bora of the sun. 

6. Cartri^te— ^that does not require to be opened previous to or in the act of 
loadiDg; it can be drawn when required entire^ without losine any portion of the 
powder, and is peculiarly well adapted to Sharp's breech-loaoing nfle, as it does 
not require to be ch< by the action of the closing lever, as his present cartridge 
does. 

7. Inoiplement for firing cannon, without a vent or touch'hole. It is easily 
fitted on at the mouth of the gun, and the firing of the gun cannot derange it. 

8. ffiiot or shell, made of pressed clay, artificial stone, or glass, for artillery. 
It wiU be efficient against all but stone walls ; the application of the elastic-sabot 
euakiotu it in its passage through the gun, and prevents the palpitations that 
jBoAt otherwise fracture it. 

^, Frietional exploding signal, that may be thrown from the hand, and caused 
to explode at the end of a cord high in the air. It can be used to warn a train 
/bllowmg, not to run into a train brought to a stand by an accident, as in the 
mdancnoly case near Straffen. 

10. Glass-tube igniter. When charged with percussion powder, or lucifcr 
composition, the ends are closed with cork, glued with liquid glue. 
^ 11. Sabot, made of pressed leather, so as to fit on the lower end of an elongated 
^ shot or spheorical baU. 

12. Improved cordaee, so as to give greater strength to the strands forming 
the r(q[>e, cord, or band ; the strands are cemented together by a solution of gutta 
perch*, with a slight or no twist. 

18. Bifle arrow, or bolt, adapted to Sharp's American breech-loading rifle. 
This has been shot to the distance of nine hundred jards; the cartridge may be 
attached to it, so as to Ue in the barrel without cutting oif the end and spilling 
soma of the powder over the jointure of the breech, as is the result with Mr. 
Sharp's cartridge, which is attached to his shot. This bolt is peculiarly efficient 
for Tertical fire, to dislodge an enemy from behind strong builoings, ramparts, or 
other corer. 

14. A shell, with a frietional igniting cord attached close to its short fuse, to 
roll down a dacds or other sloping ground, and explode among assailing troops 
at the end of the cord by the stram of the momentum. 

16. A sqfs means for forming percussion shells for cannon. This shell may be 
let fill, pmniforemost, from the topmast on the deck of a man-of-war, and it will 
■ot explode ; but if afterwards, without anj alteration, it is allowed to fall from 
the same height into a tub of sand or clay, it will explode : the reason is, that the 
^ MVcnsaion appliance beine below the orifice in the shell, it is not pressed upon in 
ue first instance, but in the second is. 

16. A brass tube, to demonstrate the principle of his improved cartridge. This 
is done by putting a little ^[un-ootton into a small piece of^ tough paper, such as 
cartridge paper, and then inserting the paper into the tube, keepmg the cotton- 
diarged end of the paper about the eighth of an inch apart from the end of the 
tube, then applying a heated poker to the cotton-end of the tube, but without 
coming in contact with the paper, when the gun-cotton will explode vrithout 
hurttsM or soiline the paper. 

17. Bifie fire-shot, or spinster. This shot, of the cylindro-conoidal form, and 
weigldng about two ounces and a quarter, was shot to the di«\.KUQ« o^ ^Ideeti 
hmmhvJjwiM, Srom a riAe of the eJeven calibre, the charge oi apotlm%\ja^^ct 

Mbout are dnobxna, and the elevation about thirty degreea, tto «a to ^^^ ^^ 
lonffeat rmoge. 
IS. A modal of the form of the shot that shonld be tuiedftom « Vwo-ftoo^* 
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rifle cannon. It ii the same which is described by a diagram, No. 12, in his 
pamphlet on " Projectiles ;" the jpunch formed head only to be made conoidaL 

19. A case representing his miproved manner of forming drains in land, bj 
round well-burnt cla^-balls, abont four inches in diameter. These, as they can 
only touch one another at the poinit, will allow a firee passage for percolatmg of 
the water. 

20. A fuse-case, tamed from artificial wood, made by hydraulic pressure from 
prepared saw-dust. 

21. Coneu8»ion'faBe for shells of the largest sice. A select committee of Artfl* 
lery officers, at Woolwich, about nine years ago, reported oJMaUff, that it waf 
" smiple, safe, and efficacious, being well adapted for horizontal fire at high velo- 
cities. — SeSB fig. 7, in his pamphlet on " Projectiles." 

22. An instrument for compressing sabots made of leather, cork, tow, or othese 
matter, into the required form. 

The whole of these models are permanently exhibited at the Crystal 
Palace, the Polytechnic Institation, and the Panopticon. 



RUSSIAN FIELD MINES AT SEBASTOPOL. 

The following account of the small Mines which the Bnssians planted 
thickly about their advanced works at Sebastopol, and which were ex- 
ploded by the touch of the foot^ is given in a communication by the 
Correspondent of the Times : — 

*^ A strong case containing powder is sunk in the ground, and to it 
is attached a thin tube of tin or lead, several feet in length ; in the 
upper end of the tube there is enclosed a thin glass tube eontaining 
sulphuric or nitric acid. This portion of the tube is just laid above 
the earth, where it can be readily hid by a few blades of grass or a 
stone. If a person steps on it, he bends the tin tube, and breaks the g 
glass tube inside. The acid immediately escapes, and runs down the 
tin tube till it arrives close to its insertion into the case, and there 
meets a few grains of chlorate of potass. Combustion instantly takes 
place ; the mine explodes, and not only destroys everything near it, but 
throws out a quantity of bitumen, with which it is coated, in a state of 
ignition, so as to bum whatever it rests upon. Later in the day, I 
very nearly had a practical experience of the working of these mines ; 
for an English sentry, who kindly warned me off, did not indicate the 
exact direction till he found he was in danger of my firing it, when he 
became very communicative on the subject. One of them blew up 
during the armistice, but I do not know what damage it did. We have 
lost several men by them. While the groimd is occupied by the Bus- 
sians, they mark them by small flags, which are removed when the 
enemy advance. It makes it disagreeable walking in the space between 
the works." 

PORTABIS IRON BARRACKS. 

Kr. Samubl Hekmino, of the Clift-house Factory, at Bow^ h$M 

contrived an Iron Barrack to accommodate fifty men, which, upon in* 

spection, seems to deserve the attention of Government. The ereotioii 

is in length 78 feet, and 19 feet in breadth, in the interior, and it oocn* 

jfj'es a space of ground 80 feet by 40 feet, having the earth beeped 

sgainst each Bide, to the thickness of several ieet o\i\«!i%, vod tnds oC 

earth laid over the arched roof, so as to present \j\ift ^Yp^TMisft til ^ 

Jaoajid or hillock, to a distant observer. A. xe©ni«n.t xca^^. ^«Ke. ^-n^t 
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it^ ftnd do it no harm. The house is sunk aboat three feet, the soil 
heing ezcayated to that depth like a ceUar. No camion shot^ thrown 
hoiiiontally, conld penetrate the sloping earthen bulwark and side of 
the house, except near the ceiling, so that the soldiers, when lying 
down or sitting in the honse, wonld be secure from anything but ^eU 
firing on the edde next their enemy. On the other side openings are 
lift in the earth for the glass windows. The ceiling is 9 feet abore the 
gromid, in the centre, and arched on each side so as to join the walls, 
whick are 8 feet high above the excavated part. At this level a wooden 
ihdf runs all round, and above it a row of pegs. The beds, having a 
width of 4 feet each, and 25 on each side, would be placed at right 
angles to the wail, their feet towards the middle of the house, where a 
wide passage would still be left. Along the middle the roof is sup- 
ported hj an iron pillar or rod, an inch and a half thick, at every 10 
ftet. The tables, which are wooden, may be hoisted up by pulleys in the 
edfing^ and their legs folded. The whole structure is composed of plates 
cleoarmgaEtod iron, the plates of the sides being 6 feet by 3, and the 
enzred plates of the roof 7 feet by 2, so that three of the roof plates, end 
to end, span tiie entire arch. The plates are screwed into a wooden beam, 
whieh am be done more easily, and with less chance of being deranged, 
thsn if they were screwed into holes in the iron, but the whole struc- 
tore is perfSectly compact, and its foundation secured by angular pieces 
of mm at the sides, sunk in the earth outside. There is a door and a 
window at each end, and holes in the roof for ventilation are made at 
ev^ry 10 feet. The cost of such a house as this is 1302., about 30 per 
cent, leas than such a wooden hut as would accommodate the same 
number of men, according to the pattern of those in our camp at Sebas- 
topoL Its weight is only 5 tons and a half, but the great economy of 
it 18 in the stowage on board ship. The iron houses are more easily 
pot together, and without any risk of shrinking, splitting, or otherwise 
spoiliiig the materials. They are weather-tight, and warm beneath 
the masB of earth in which they are imbedded^ and the rain cannot 
grtin. 

THH TBENOH FIELI>-HOSPITALS, OR AMBXTLAITOES. 

THSWozd Ambvlaneef or field, or flying hospital, is very familiar to 
nuMrt of our readers ; but many are, perhaps, not aware of the actual 
manner in which these hospitals are organized and conducted. 

The {nindple upon which the whole arrangement rests is, that the 
, medieal officer — ^viz., the scientific man, should not be harassed with 
aonetj about stores and packages, and that those matters should rest 
entirely with responsible agents, whose duty it is to attend to his direc- 
tions, within the limits of the regulations. Hence we have the follow- 
ing praetieal divisions : — 

3%e medieal officer at the bed-side is invested with the whole control 
and management of his patient. The pharmacien, upon the surgeon's 
pt e s e jipii ona, prepares ^e medicines ; the clerk seea to t\iQ ^TQQ?Qf&&% 
and proper iwe of the reqnired articles of famiture, aiid\iO \\ift cMTfsa.% 
oat of the diet-carda £Ued up hj the medical officer •. \Xie -^we^ ^\^«tt.* 
dant takm tie immediate charge of the sick or woxm^eai iasai\ ^^ 
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sisters of charity and chaplains aid in the work of benevolence and 
kindness ; the assistant-commissariat officer, who receives orders from 
his superior, watches over the management of the whole ; and the 
regular working of all these secures a perfect unity of action. 

The ambulances, temporary hospitals, and convalescent depdts are 
intended, during a campaign, for the reception of the wounded or sick 
soldier. If the seat of war is too distant from the frontier of France, 
where hospitals are organized for the reception of the sick or conva- 
lescent, an eligible locality is chosen for the erection of temporary hos- 
pitals ; hence the great central nosocomical establishment of Constan- ' 
tinople. Now, these various modes of relief for the soldier — ^viz., the 
ambulance, the temporary hospital, the convalescent dep6t, and the 
permanent hospital, have each a peculiar organization. 

The ambulance is the moveable hospital which follows the army in all 
its movements. There are ambulances for the infantry, and others for 
cavalry — all connected with the different divisions. At head-quarters 
there is, besides, a reserve of surgeons, and two ambulances of infantry 
and one of cavalry, always ready to go forward at a moment's notice. 
It was important, in order to insure lightness and rapid movements 
from one place to another, to arrange the packages so Ihat they might 
not prove cumbrous under any circumstances. Everything must, there- 
fore, be reduced to the least volume, and all the requisites for dresong 
wounds are disposed in panniers, the weight of which is so calculated 
as to suit the strength of the pack-horse, in case the usual wagon 
breaks down, or cannot be got through a difficult country. 

Only five carriage boxes are allowed for the reception of the following ' 
articles : — amputation and trephinmg cases, tents, litters, splints, soli- 
dified broth, brandy, linen and lint, medicines, &c. These five boxes 
or cases constitute an infantry ambulance, and provide 8900 dressings. 
Three cases, with 4900 dressings, form a cavalry ambulance. These 
ambulances are subdivided into active and reserve sections. The re- 
serve section, which comprises two cases for the infantry, and 3500 
dressings ; and one case, with 1500 dressings, for the cavalry, remains 
generally with the wagons attached to the corps, and is kept ready to 
supply the active section with any article that may be wanted. The 
latter is again subdivided into ambulance dep6t and flying ambulance. 

The dep6t ambulance settles down at a convenient distance from the- 
battle-field, and the attendants immediately take down the cases from 
the wagons, prepare the linen, lint, dressings, &c. They light a fire, 
and immediately make, with their solidified broth, a good saucepanful 
of soup. This is called the precaution soup, and thus they have at 
once what we should call beef-tea for the wounded. Everything bdng 
thus prepared, a red flag is unfurled, to apprize the wounded men 
where they can get relief. The flying ambulwice goes, in the mean- 
while, to the immediate rear, within the enemy's range, to attend to 
the men who receive dangerous wounds. At the same time derks, 
nader the command of commissariat officers, and accompanied by 
medical o&cers, proceed along the lines, and cause the wounded to be 
taken up by the attendants and the drivers. ^^i&'VBA^Ax «xt«a^Bsai«{iV 
IB especially intended to prevent the solders irom ^d^iix^L ^ wwi^v^* 
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non, sod suoooiiziiig thdr fSiillen comrades, no man being allowed to 
iBKve the ranks, liowever desirous of aiding the wounded. 

The ambnlanoes just described are called the European ambulances, 
but there is another kind, called African ambulances, which latter have 
been instituted to serre in countries devoid of roads and destitute of 
accommodation. An ambulance of this kind, calculated for a corps of 
10,000 men, contains 6500 dressings, and requires 364 pack mules. 
iSrenty-four of these carry iron litters, on which soldiers who have had 
a limb amputated may be placed ; and 250 carry little arm-chairs 
made of iron and leather, which may be unfolded, ^ung, and fastened 
to the packnaaddle, and will take a patient on each side of the mule. 
The rest of the mules carry the casks of diet drinks, the stretchers, 
the blankets, the leather covers for the sick, the tents, the surgical 
bcuDBi, the cases containing the drugs, &c Sixteen medical officers, 
7 derks, and 104 attendants on the sick or wounded, are attached to 
this ambulance, which is mainly intended by its fleetness for vanguard 
serrioe^ and for picking up the wounded on the field of battle. Both 
the Smopean and Afiican ambulances are being used in the Crimea 
irith the best effects. 

Ught carts have also been Wit to the seat of war. Three wounded 
men cm be accommodated on the front seat ; there is a case behind^ 
pcoperly secured, which is so made as to contain 2 stretchers ; and 
bexee, surrounded by wire-work, are intended for the guns and sacs of 
the soldiers. 

Such are the characters of the ambulances, the peculiarity of which is, 
to move rapidly from place to place, and to be ready for all the erner* 
genoieB of war. Thus, before Sebastopol, the ambulance placed in the 
tvnches receives the wounded immediately they are struck, and these 
are sent, after the first dressings are applied, to the ambulances placed 
behind the lines. Hitherto, ail the sick and wounded were attended 
to in the latter ambulance until they could be removed to Constanti* 
lu^le ; but Gtaieral Ganrobert established a temporary hospital on the 
beach of the bay of Kamiesch, which hospital accommodates 500 patients. 
By this and other means, 10,000 either wounded or sick soldiers have 
zecdved, though 800 leagues from their country, the same attention as 
ih^ would have at the Yal de Gr&ce or Ghras Caillou in Paris. — Lancet, 



PBononos of thb hew palace at westmiksteb fbox lightning^ 
Ih the published Estimates of Civil Services (chap. 1) for the year 
1865-6 there is a charge of 23142., for Works necessary for Protecting 
the New Houses of Parliament from injury by Lightning, to which an 
caqplanatory Beport is appended by Sir W. Snow Harris. In a notice of 
this subject, the Times o( April 23 has the following remarks : — 

Sir Snow Harris, in his present Beport, once more refutes the fedlacy 
of the vulgar and unphilosophical assumption that lightning rods 
''attract" the lightning, and so act as efficient safeguards. It is proved 
lyy a most extensive induction of facts, and a large genfiT«\iza.^<sii\n.^<^ 
applicatioa of metallic eonduoton, that metaOic suVi8t8knQ^'& >iV9^ -csj^k 
auilumreljr in tbemaelves any more attracstive infLuencfc iot ^^ «Ji8!5Dfi:i 
afJigkiniM^ than other lands of common matter \ \s^ ^to.^^ oa ^^ 

o 
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contrary, by confining and restraining the electrical discharge within a 
very narrow limit, the application of a small rod or wire of metal to a 
given portion of a building is, in reality, highly objectionable. Besides, 
the application of an ordinary lightning rod is of a very partial cha- 
iracter ; it has small electrical capacity, and is very often knocked to 
pieces hj heavy discharges of lightning. To mention only a few recent 
instances out of several adduced by Sir Snow, — ^last June, Baling 
church was struck by lightning, the small conductor attached to the 
tower was partially fused, and damage ensued. So again, in July, a 
church at Astbury was struck, and the small conductor fused in several 
places, the discharge dividing on the body of the church, and dis- 
placing and shivering several stones. In her Majesty's navy conductors 
of this description have been repeatedly knocked in pieces by lightning. 
To secure such a building as the New Palace at Westminster against 
lightning, Sir Snow considers it requisite to complete the general con- 
ductibility of the whole mass, and so bring it into that passive or non- 
resisting state which it would assume in respect of the electrical dis- 
charge, supposing the whole were a complete mass of metal ; by which 
means a discharge of lightning in striking upon any given point of the 
building would have, through the instrumentality of capacious electrical 
conductors, unlimited room for expansion, upon the surface of the 
earth, in all directions to which, by a law of nature, the discharge is 
determined. ** In fiewt," to quote from the text of the Beport, " what 
is called lightning is the evidence of some occult power of nature, 
forcing a path through substances which offer greater or less resistance 
to its progress ; such, e.g., among the former, as atmospheric air, 
vitreous and resinous bodies, dry vegetable substances, and such like. 
In the case of such bodies a powerful evolution of light and heat 
attends its course, together with irresistible, expansive, and disruptive 
force, by which the most solid and compact structures are rent asunder ; 
whereas, in finding a path through substances which offer comparatively 
little resistance to its course, this explosive form of action, which we 
call lightning, becomes transformed into a harmless and unseen 
current ; hence, the great productive influence of a capacious and 
general system of conduction, such as that just adverted to, which does 
not restrict the discharge to a given partial and narrow path, but is 
80 circumstanced that lightning striking anywhere upon buildings can- 
not enter upon any circuit of which the large capacious lines of conduc- 
tion do not form a part." 

Such are the principles on which Sir Snow Harris recommends his 

metallic conductors to be applied in the great mass of the buildings 

constituting the New Palace at Westminster; and which, he feds 

assured, will effectually secure those buildings from the effects of 

lightning both for the present and for all future time. Now, the 

general surfiice of the roofs of the palace being iron coated with sine, 

and connected with the earth by iron waterpipes in very many places, 

faWa, to a great extent^ one of the important conditions of the general 

conduction required ; and thus the large maaa oi t\L<d toq&qi^ t&k| \m 

d^medaa virtually a portion of the eaxtb^B Bui&Ae ^'OC^TvcsiSX^ ca»ti<* 

a'dered. It ia only necessary, therefore, to pro^nAe iox \kft BCvewX v«* 
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tions of the baildisg above the general level of the roofs, and to make 
up, hy capacious eomductora of copper, for the comparatively low-con- 
ducting iMwer of the roofe and the cast-iron pipes which connect them 
with the earth. The elegant central tower, for instance, is 150 feet 
above the general level of the roofs of the palace ; and Sir Snow 
reoommends that a capacious conductor of copper tabe of two inches 
diaineter, and at least one-eighth of an inch thick, be fixed within the 
npper put of the tower, in its south-west angle, &om the large copper 
terminal which surmounts it to the level of the roofs of the buildings 
generally ; that this tubing should be efifectually secured at the joints 
over solid screw plugs and coupling-pieces, and secured to the masonry 
by metallic staples. At the junction of the tower with the roofs. Sir 
£hiow would recommend this copper tubing, after being well connected 
with the metals of the rooj^ to be continued externally to the earth in 
as stiaight a course as possible, and there terminated by one or two 
projecting branches of solid copper rod. The reason assigned for con- 
turaing the oopi>er conductor as a whole into the earth (the soil of 
which should consist of carbonized matter as fiEu: as possible), instead of 
terminating it in the metals of the roof, is this — viz. , that the electrical 
diflchaige would have a line of the same conducting material throngh- 
out| and not have to leave a high for a lower conducting power. 
Throughout the entire height of the Victoria and Clock Towers (300 feet 
from &e ground) Sir Snow recommends that a copper band of conduc- 
tiouy simSar to the conductors applied in her Majesty's navy, five 
inches wide and 8-16ths of an inch thick, be fixed and secured to the 
walls ; the band to be properly connected with the metal bodies of the 
roofii generally, and also with the metal rail of the staircase within 
each tower. The north and south towers in the centre of the portion 
of the river front will also require special protection, by attaching 
bands of sheet copper from the vanes to the roofing beneath, and from 
these conductors constructing an independent line of the same metal, to 
be continued to the earth. The north and south wing towers of the 
river fh)nt should be treated similarly. In the ventilating shaft of the 
House of Commons, where a coke fire is generally in operation, it is 
roeommended that a tubular conductor should be fixed on the east side 
of the shaft, and connected with the metals of the roof, as, otherwise, 
the ascending rarefied column of warm &ir might determine the course 
of a stroke of lightning in the direction of the shaft. Lastly, the 
ornamental turrets and pinnacles of St. Stephen's Porch should be pro- 
tected by small bands of sheet copper, two inches wide, and one-eighth 
of an inch thick, neatiy attached to them, and placed in connexion with 
the metals of the roof below. 

These recommendations are the result of serious deliberation, and 
Sir Snow believes that they are absolutely requisite. The instances of 
various church spires struck by lightning and ruined are adduced in 
sai^Knt of his views. It is worthy of remark, as illustrative of the 
deplorable ignorance which exists on the subject, thati oixtVi&^^Vs^^l 
Chiigtebareb, at Doncaster (struck in the year 1^^Q\ a^ \m>\ <A ^[iAaia 
Asd been placed, under the noUon that glass, beCttOBid & uou-^TidcQj^X^i 
JM-alBo a JvpeUent ofJigbtmng. 

o2 
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ABIILLSItT AKB PBOJKOTIIiX£U 

At the late meeting of the British Association, a oonsideFable portion 
of the Sittings of the Mechanical Section was devoted to the above aU« 
engrossing subject, in connexion with the great War in which we are 
engaged. First, a paper by Mr. W. B. Adams, was read by Mr. Ward. 
It gave a description of various kinds of projectiles, and the pbilo0O« 
phical reasons why gun-cotton is better for blasting rooks than Icur 
gunnery. The first guns in use in all countries were long ; but tha 
inconvenience of very long guns was the cause why the length waa 
curtailed, and why also carronades and mortars were invented. Tht 
pAper then went on to describe the material of which Artillery should 
be made, and the proper mode of manufacture, and an improved trun- 
nion, wi^ some original suggestions regarding the form of wadding and 
shot best suited to give sure aim and increased velocity and penetrik- 
tion. In giving his idea of the best £orm of a ball, Mr. Adama thought 
that the conicid form, with feathers, was the best, which is exactly 
that which Mr. Kennedy, of Kilmarnock, has lately patented, and 
which has been experimented upon lately at Ardrossan and Troon. The 
idea of an elongated ball, which should also be charged like a bomb, 
has also been anticipated by Mr. Kennedy. Welded guns, united by 
hydrostatic pressure, — the ooatrng inside with another metal to prevent 
abrasion, — and several other imi>rovements, which have in part been 
adopted by inventors, were also recommended. 

Dr. Bobinson was of opinion, that feathers upon a ball was a mis- 
taken idea, because the ball carries with it a portion of air, and that 
rotation could not be secured to the ball by feathers alone, as they 
could not act but on the body of air which they carried with thenu. 
Bifled guns are more liable to burst, because the force necessary to 
explode a ball from such a piece of ordinance is much greater than that 
required from a plain bored gun ; and also that a rifled gun is much 
more liable to burst or be rendered useless from frequent discharges, 
because of the force necessary to cause rotation having to be added t» 
that which causes projeotion. Br. Bobinson allud^ to the bronie 
guns of the Dardanelles, which are of three feet bore, used against our 
fleets not many years since, and which were made by Mohammed II.» 
and asked whether bronze might not now be used instead of cast-iron. 
He suggested the probability that on experiment railway-iron might b« 
found better than cast-iron for ordnance. 

Mr. Fairbaum said the material of which guns were made was not so 

good as it was fifty years ago. He was present at Woolwich thisweeky 

and saw the practice of the guns there. One of them seemed properly 

moulded in every part ; but it was found that the welding in one pari 

was not sound, and the gas getting into the fracture operated just like 

a wedge, and split it as if it had been made of paper. Another waa 

formed of steel bars, with a breedi of cast-iron attached to it. Th» 

loeech was entirely Uk>wn off the gun, and the bars torn asunder. It 

s^pmureA. %o him absolutely necessary to Have such a m*teiial as would 

not onljr reamt th/t Mvws impulse whioh thd disAbSbits^ <yC ihe shc4 

^«««i ^n*-^/HB/«et(yaoZidiiithemaMu l£ih«:J^«flc^B».^^^fiM^»> 

sttch aa the Btareg of a cask, these opened, andih^ wbd2^^«*»^^^^»^ 
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ture of the gma. The Stirling gun wm a miztare of wrought with 
cast-iron, and it certainly carried one-foarth or one-fifth more of com- 
mon preeBnre, but when applied to artillery under Oolonel Dondas, 
after a fsw round* the pieces were borst. The mode of casting these 
large gnns is also defectire. They were generally cast solid, and in 
the cooling the metal was left exceedingly porous in the centre, and 
when one began to bore out the gun, one found it was not of so close 
a texture inside as out. Now they took the precaution of haying cores 
Sn the middle, through which they sent a cursent of cold water to cool 
the inside simultaneously. 

Dr. Bobinfton : About a century ago they cast them hollow, and it 
mm thought a great improTcment to cast them solid. 

Mr. Fairbaim beUered if they went about the work more carefully, 
they would axriye at a safer and better mode of casting than at present. 
If the mortars were made a foot longer, he belieyed, instead of sixty 
pounds, fifty pounds of powder would carry a shell of the same weight, 
sad to a greater distance, and with greater accuracy. He thought, in 
the mortals, a great quantity of the metal was in the wrong pU^ in a 
great many oases. They had the same thickness of metal at the mouth 
as at the breach, whereas it might taper without any danger, the pres- 
sure being less at the mouth. He explained an ingenious ball, in 
which there was a spiral tube, so that the ball with an ordinary gun 
suited all the purposes of a rifle ; but he did not know whether the 
experiment was successful or not. Till lately guns of the ordinary 
calibre would stand 600 or 700 rounds before they were injured, but 
they always gare way at the vent. Bat they got into a plan of putting 
a tube into lie vent, which made them stand 600 or 700 rounds more. 
Now-a-days the same guns would not stand 100 rounds ; perhaps the 
reason was that the metal was not properly selected. He bdieved the 
■abgeet was now before the authorities at Woolwich of what caused the 
explosion at Sweaborg, — and he hoped it would lead to better material, 
or a better selection. The iron procured by hot blast is excellent for 
machinery purposes ; but he did not think it the best for artillery. 
"With TBgazd to the Turkish artillery, he was at Constantinople some 
jears ago, and they are almost all made of a mixture of brass and 
tin. Mr. Mare, at Blackwall, is stated to have constructed a gun three 
feet in diameter— the breech of cast-iron and the tube of direction of 
wrought-iron. 

Dr. Bobinson : The bronze guns fiEiiled in a very remarkable manner. 
The ball rises on firing, is deflected on the gun, and if the gun is long 
it is again deflected, and deep holes are made in the barrel owing to the 
softness of the metal. Oould not a thin lining of steel or wrought-iron 
be inserted into the tube ? 

Mr. Fairbaim thought it was very difficult to form any gun that 
•differed in its parts. He would prefer to have a gun perfectly solid — 
tif steel, if they pleased ; for Jie had seen excellent specimens of steel 
manufMtures from Prussia in the Great Exhlbitiou^tAii^^VlQfeXiis^^iaSud^ 
far mmkiag Held artaUerj. The artillery of the pToaeiit ^mn "«%& tk!(^<^ 
hug&r than it wat in former times, and allowMice iivmX \yb tsmbAa isft 
that. The GoTemtnent was endeaTonring aAi pacwwn^ V> %j^ <3!q»5«»N^ 
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iron from Nova Scotia, and there were large supplies of wood and iron 
in the Bay of Fundy. 

Mr. Lawrie proposed to haye no vent at all, bat to fire in the man- 
ner in which rocks are blasted, by means of galvanism. This would 
prevent wearing at the vent. He hoped artillery wonld be brought to 
perfection, for as weapons had improved, war had decreased in bru- 
tality ; and he hoped there would be a good stand-up fight for it, in 
order that they might have a lasting peace. 

A Member stated that some hydrostatic presses had been made of 
cast-iron with a case of wrought-iron, at Mr.Downie's works here, and had 
stood an immense pressure, but they had not as yet tried it on guns. 
Mr. Fairbaim asked if the gim made at Mr. Downie*B had been cast in 
such a way as to cause an amalgamation of the cast and wrought-iron ? 
If that were the case, he had no doubt it would secure great strength. 
He had a doubt, however, that there was a difference of ductility whidi 
would cause separation. It had occurred to him that they might be 
cast imder extreme hydrostatic pressure. They had cast them at Wool- 
wich with 19 feet of iron on the gun, but he did not as yet know the 
result. Mr. Sykes Ward thought a gun could not explode so readily if 
the powder did not impinge directly on the ball. 

Dr. Scoresby stated, as the result of experiments he had made, that 
the quality of iron might be effectually tested by its effect in counteract- 
ing tiie deviation produced on a compass by a magnet placed in opposi- 
tion to it. 

Mr. Neilson, iron-founder, gave, as the result of his experience, 
that, if repeatedly heated, or heated without being subjected to severe 
hammering or pressure, the centre of a mass of iron was sure to become 
crystalline and friable. 

Mr. Rennie thought the defects of the artillery of the present day 
were, in a great degree, to be attributed to the competition in cheapness 
among manufacturers. 

Mr. Western suggested the, appointment of a committee to collect 
information on the subject from practical men. 

The Duke of Argyle expressed the obligation the Government would 
be under to such a committee for the information it might collect. Sir 
E. Belcher stated that, in engagements which he had witnessed, much 
more severe than that of Sweaborg^ no accidents whatever had occurred 
to the ordnance. He suggested the employment of guns similar to 
those of the Chinese, with strong cast-iron breeches, the direction tube 
being a matter of little moment. — Atkencevm, No. 1456. 



HANUFAOTUBE OF SMALL ARMS AND ARTILLERT. 

Mr. Whitworth has taken out several patents for improvements in 
Small Arms and Artillery, and has placed them at the ^sposal of the 
Government, should it wish to avail itself of them. The most remark- 
able of his patents relates to a Rifled Cannon, which in its main fea- 
^luvs may he deacanbed. as a return to the principle upon which pieces 
of ordnance were constructed when first introduced iqV^ m^cA^TVL 'wwr- 
ig/v. The inner portion of the tube oon^sts of \Jbi«e cwfc at ^wtwjl^V 
Jma Jongitudin&l aections, forming, when put \ofgeOttsi, ml wicv»»J» 
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nine-aided interior, with the requisite pitch for making the projectile 
rotate on its axis. Nicely adjusted wrought-iron bands or rings hold 
these sections firmly together, and distribute OTenly among them the 
strata of the discharge. They can be tightened up into one continuous 
air-tight sheathing, or remoTed again, and the whole taken to pieces by 
the action of pow^ul screws placed at either end of the gun ; each 
part having its dimensions accurately determined by gauge, can be re- 
placed in case of injury, and the touch-hole will no longer, by wearing 
out, render the entire cannon useless. Mr. Whitworth proposes to 
make this new implement of warfare breech-loading, if considered 
desirable, and he osculates on combining in it the advantages of weight* 
doe to the present cast-iron gun, of strength, such as may be claimed 
for wrought-iron ordnance, of a rifle bore which presents almost insu« 
perable difficulties by any other plan, and has not been successfully sur- 
mounted in the Lancaster ; finally, of a degree of portability which 
would tell in a thousand different ways, and would make guns of the 
largest calibre available in the field. The ten-inch pistol with which 
he commenced his experiments in the shooting gallery was constructed 
on this principle, and realized all his expectations. 

Mr. Whitworth has also invented for small arms, two Breech Loaders, 
which are remarkably ingenious, and appear to fulfil every requisite 
condition. One bears some resemblance to the breech used in Sharpens 
American rifle, being raised up from below to form the base of the 
barrel ; but, instead of being elevated by a lever, a screw is employed^ 
and an ingenious application of the inclined plane on one side renders 
the a^ustment of parts perfect, and makes any escape of the gases, 
when the arm is discharged, impossible. The other breech-loader 
bears no resemblance to any invention of the kind that we have yet 
aeen, and will, we believe, be found upon trial to have a decided 
superiority over all the rest. It is a double chamber on a line with the 
bore of the rifle, and having a reciprocating motion from right to left, 
or left to right, as moved by the hand of the marksman, who thus, 
with a single barrel, has all the advantages of a double-barrelled gun. 
— ^Abridged from the Tifnes. 

HONSTEB SHELLS. 

A LABGE number of Shells has been supplied to the Gbvemn^ent by 
the Lowmoor Iron Company for the use of the Baltic fleet in 1856. 
Each shell is 9 feet 6 inches in circumference ; its weight is 1 ton 6 cwt. 
1 qr. 7 lb. ; the aperture by which it is charged, and the fusee inserted 
is 2 1 inches in diameter, and the shell itself 2^ inches thick, and at the 
aperture 3^ inches. Such a weight of metal requires considerable 
leverage to place it in the mortar, and it cannot be done without the 
aid of machinery, to facilitate which, the mouth of the shell is sur- 
rounded at a convenient distance by four lugs, made of wrought iron and 
cast into the shell, which, by these means, is placed within the mortar. 
The cost of each shell unfilled will be 202. to 252. The moTtBX& i<;stM^ 
dJBcluwge of these monster abeila are of wiouglit koii, viiil'v^ ^€\!igpk 
Mboat B5 tons each. 
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LATIFG THB OUITS OT THE BATTERT WITHOTJT SXPOSIKO THE VXS, 

Mr. Babbage has commimicated to the Illustrated London News^ 
No. 767, the following method of laying the guns of a battery without 
exposing the men to the fire of the enemy. 

The ntuneroos casualties, chiefly by rifle-shot, which have occurred to those 
Cfmployed in pointing guns at the object of attack, and also in examining their 
effect after their discluirge, induced me to recur to means which had prerioitdly 
been devised for reconnoitring with security. The highest skill is required in 
the man who points the gun ; his safety is, therefore, to be considered first. 

In pointing a gun at the object to be hit, the two sights of the gun and the 
'" To r " • ' ' 



distant object must be brought into the same line. To do this, a man i 
•behind ^e gun and looks along that line. But if, instead of a man in that 
position, we put a ^od common looMng-^lass inclined at an an^ with the line 
of direction, the comcidence of the two sights and the distant object can then be 
Inade by an observer placed in other positions. 

Suppose an officer is placed in the comer of a battery where neither rifle nor 
round shot can reach, he may either point the gun by his eye, may empk»y a 
common opera-glass, or he may use a small telescope, which, if required, ndgbt 
be fixed to a post. 

In laying guns by means of a telescope some little difficulty m^ occur from 
the foa for the siehts and the object not being the same. This dimcultjr can be 
much diminished by placing the looking-glass at a greater distance behind the 
gun. In fact, with a simple inverting telescope of very low power, or with a 
eommon opera-^ass, a very moderate distance will render both objects suffioientlf 
distinct. 

The angular position and elevation of the gun must be adjusted by directkniB 
from the officer to the men attending the gun. These adjustments must be con- 
trived by screws, or other means, so as to be made by the men when screened 
teom direct fire. 

When the officer is satisfied that all the guns are well laid, he must then torn 
to a telescope attached vertically to the parapet. Fixed to the telescope by an 
arm reaching above the {>arapet must be another small looking-glass, having an 
angular motion on its horisontal axis. This telescope may consist of a sinewMos 
of from three to eight feet focus, and have attached to its eye-glaas a small prism 
to turn the verticalrays into a horizontal direction. 

The officer, having adjusted his telescope on the point he is battering, may 
then observe the nmted effect of all the guns ; or he may cause them to be fired 
in succession, waiting between each shot until the smoke has deajred away, in 
order that he may judge of the precision with which each gun has been laid. 

(The plan of seeing round a comer by means of a small bit of looking-glass has 
been long known and described in books on the amusements of science. A 
repetition of the combination constitutes the toy by which children are surprised 
to find they can see through a deal board. In a different form, by means of an 
inclined mirror concealed within the tube, the frequenter of the theatre points 
his glass in one direction whilst he surve3nB the real object of his attraction in 
anotner. Such a tdescope, when used behind a wall or a tree, becomes a safe 
reconnoitring telescope. 

CAPTAIN GRAET'S OOOKINO APPARATUS FOR TROOPS. 

A VERT careful and economical arrangement of Cooking Apparatus^ 
the inyention of Captain Grant, has been introduced, and is now in full 
operation at Alderi^ot Camp, having been approved and adopted bytiie 
^yemment. The apparatus mainly consists of a long horizontal floe, 
opening at the middle of its length into a chimney. This fine is built 
strongly of brickwork, and is covered with transverse ircm plates, 
turned down at iSbt&i ends so as to clasp the exterior of the brick- 
work. A t each end of the fiue is built a fire-plsuoe oi &i«-\ff\&V «.ivd. ict%- 
cl»j>} tie door of which is furnished with. veT^icai o^mii^ lot ^Qsa 
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admission of air, and with a slide for shuttiDg o£f the air when neces- 
sary. The fire is also sapplied with air from below, which creates so 
powerful a draa^t that any description of fiiel will bnm well. The 
iron oorering plates have formed in them holes to reoeiTe cooking 
ketUee or aaneepana^ which descend some distance into the flue, so that 
the heated gases play ronnd a large extent of their surfaces. 

Yery great oare aiid scientific skill has been shown by Captain Ghrant 
in so arranging the parts as to proTide for all the circumstances to 

j^ which the action of the heat is likely to giye rise, such as the expan- 
sion of the metals, &c Thus the fire-doors are made slightly narrower 
than the space between the brickwork enclosing them, the doors being 
fixed in their positions by means of studs below and above taking re- 
speetiTely into recesses in mortise-bars, which sustain the doors, and 
into the ooTering plates, which are oyer them. The intensity of the 
fires is regulated by means of balanced dampers suspended oyer pulleys 
plaeed one against each side of the chimney. These dampers are some- 
wliat naxxQwer than the flues, so that the draught may never, by 
mismanagement, be wholly stopped ; and, being balanced, may be 
raised or lowered as occasion requires. The saucepans are fitted with 
^m^^f^j placed so as not to get heated, and with moveable chambers 
for steaming^ fcc Means are provided for removing the chimney of an 
ordinazy oamp oooking-apparatus of this description, and for placing 
in its stead another having space in it to receive a large portable -oven 
for baking. In this arrangement, the flues are arranged so as to bring 

^ the heated gases into close and continuous contact with the oven, and 
the fine ahorre is contracted towards its lower part in order to prolong 
the time dnxing which this contact continues, and thus to abstract as 
much of the heat as possible from the gases before they pass off. 

The saving in fn^ effected by the employment of this invention is 
very considerable. At the Aldershot Gamp, where the cooking houses 
are all on this phin, the food for thirty thousand men is prepared with 
a eomnunption of coal amounting only to half-a-pound per day for each 
man, the cost being one-halfpenny per man a week. — Mechanic^ 
MagasAne^ No. 1687. 

HBW ABUT AND ITAVT BED. 

if—gng Apputov haye exhibited to the Society of Arts a new Bed 
or Mattress for the use of the army and navy, as well as for emigrants 
and travellers. This bed weighs only 4 j lb., and when folded up is 2 
'V feet long, and about 7 inches diameter ; when spread open, it is 6 feet 
long, and 2 feet broad. It consists of an outer or lower covering of 
waterproof material and an inner lining, non- waterproof. Between the 
two there are corrugations, 1] inch broad, filled with ground or pul- 
verised cork, which does not ''mat" or ''felt," preserves the body 
firom damp, retains the heat, has sanitary and purifying qualities, and 
no insect can live therein. The mattress might be used, under some 
drcumstances, for pontoons or floats, and a single one has luffideoLt 
huojtmej to support the heariest man. 
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NEW STEAK GBHEBATOS BURKINa PUBS HTDSOGBir. 

M. Jamstel, in a letter to M. Bontigny, says : — '* I liad ascertained, 
as well as yourself, that evaporation, especially that of water, might 
be considerably asdsted by mtdtiplying or increasing the suiiace in 
contact with the heat. I also knew that it was jxwsible to increase the 
amount of heat transmitted by a metal by employing heating surfaces 
crossed by bars, immersed to a certain depth in fluids, exchanging their 
temperatures ; in fact, besides the adyantage of a greater mass of heat- 
ing surface, the surface of fluid in contact with the latter (plates or 
bars also counting as heating surfaces) would be continually renewed 
by the simple circulation of tibe fluids themselves. 

'* I first construct a cylindrical boiler with two hemispherical covers, 
the lower one immersed in a fire, the upper one in connexion with a 
dome, furnished with the usual appendages of steam boilers. 

'* This boiler is surrounded with a double case or jacket^ in which 
the products of combustion circulate, and which products in ascending 
come in contact with cylindrical surfaces ending in the boiler, after 
having passed along the sides. The feed-water descends in a contrary 
direction, and comes in contact with the said bars, the heat of which 
increases in proportion as they approach the bottom, and being already 
in a state of vapour before it has arrived at this pointy it becomes sur* 
charged with heat, and yields a completely dry steam, which should 
then and there be token. The products of combustion continuing their 
passage come in contact with metallic wire-cloth, which removes the 
last particles of heat from them. 

'* The whole, boiler and casing, is placed in a furnace of masonry, bat 
a space is left in which the air which feeds the combustion is heated as 
it comes in contact with the sides of the casing. 

** With respect to the combustion I should tell you that the hydrogen 
comes in from underneath, and into the centre of a circular case Sa- 
nished on the inside with wire-cloth, the upper cloth carrying a layer 
of amianthus, on the surface of which the hydrogen bums, tiie neces- 
sary air previously heated flowing in latendly hereto." — Translated 
from the Moniteur Industriel, 



biden*s patent improvements in makine stsak-xnginis. 
The increased extent to which high-pressure steam is now coining into 
use renders it necessary that all accessory contrivances for improving 
the effectiveness and economy of Engines eliould be made available. At 
present there is excessive waste in our modes of condensation^ and 
boilers are rapidly destroyed by the iigurious action of salt water npoii 
them. 

It is well known, and has been frequently shown by experimenty 
that steam is readily condensed by being passed through a metallie 
conduit immersed in a constant stream of cold water. Symington and 
others availed themselves of this mode of condensation, l&r. Bidea 
/contemplates in his patent the adaptation of this system to high-pressure 
engines, so as to return the condensed steam, «b w«it«t, ^ nsaxly boiling 
^emperatnre, into a reservoir whence it is to ^)e pTum^^Qdi ^lu^ Vs^a V^ 
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boiler. The tempentore of this returned water maj, of course, be 
r^iilated bj the length and size of the pipe or conduit through which 
h is passed, these being determined also by the pressure at which the 
steam leayes the cylinders. 

The great adTantages resulting from this arrangement are easily seen. 
The duration of the boilers employed in connexion with it would be 
much increased, and the expenditure of fuel would be necessarily 
diminished. 
p The patentee provides two safety or escape-Talyes : one to carry the 
irteam which passes o£f when the engine is stopped to the condenser — 
the other, which is a little more weighted, to ensure safety should the 
firsts by neglect or accident, get out of order. — Mechanic^ Magazine, 
No. 1667. 

HOTEL DESIGN IV NATAL ARCHITECTURE. 

Thb difficulties which have occurred in the prosecution of the War 
with Bnssia, from the deep draught of our line-of -battle ships may, 
peihapa, secure attention to the following design for a great raft, pro- 
pelled by an immense steam power, which has occupied the thoughts of 
its projector, Mr. Daft, a ci^ engineer, for a period of thirteen years. 
As will be gathered from the details, he contemplates a complete revolu- 
tion in the existing system of naval architecture. To many the scheme 
may appear utterly wild and impracticable, but some may, nevertheless, 
trace in it materials for useful reflection. It is proposed that the raft 
shoold be composed of 300 pontoon-shaped iron boats, nearly all 100 feet 
long by 10 feet wide and 7 feet deep, having semicircular bottoms and 
sidM, and flanged on the edges or gunwales. With fifteen of these placed 
hmgitadinally, the length of the raft would be 1500 feet, and 20 in 
fafHtdth, with 5 feet spans between each, would give a width of 300 
feet. Thus the deck area would be little short of ten acres. The 
pontoon boats it is proposed to brace together by diagonal tie-bars, while 
the deck would be formed of timber six inches thick, firmly bolted to 
tiie flanges, and having hatchways into each of the boats, which would 
thus furnish the accommodation and stowage required for passengers 
and goods. Bulwarks are contemplated, 12 feet 6 inches high, and 
ccmsisting of hollow iron stanchions, 33 feet 4 inches apart from each 
other, with iron compartments between, made to open from the top on 
centres. The whole mass would thus be braced together as if it were 
one huge solid substance 1500 feet long, 300 feet wide, and 20 feet 
thick. It is proposed by the bold projector of this new leviathan to 
propel her by twenty-two steam engines of at least 200 horse-power 
each, eleven on each side of the raft, with paddles and screws affixed 
alternately. Into the arrangements for mooring, for saloon space, com< 
Slander's quarters, an observatory, &c., it is not necessary to enter ; 
but the calculation is, that the raft will carry a freight of 20,000 
tons, though perfectly safe and steady without, obtain a speed of fif- 
teen knots an hour, draw only 3 feet 6 inches of water, and give & 
Btu&ce BuMdent to act as a foaldng breakwater in the ToxL^^fi^ ^^^. ^V<& 
pro/eetor eantenda that it will be impossible to {oTrndeT swSa. ^ ^jteraa* 
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tore ; that, in ease of miming ashore, the boats grounded can readily 
be draim o£f by the power of the engines ; and tiiat the principle of 
the design inyoMng the repetition of so many given parts, as in the 
architectore of the Crystal Palace, these can be let out to different 
contractors, and the whole got together with the greatest rapidity and 
case. — Timet. 

NOVEL STEAMER. 

A YKSSBL, with several striking points of novelty, has been built, i 
to ply on the Clyde. The engineer is Mr. Gkorge Mills. The vessely 
instead of being built solid, and with a bow and a stem (each diffi^^nt), 
is divided into two parts, perpendicularly on a line with the keel, from 
end to end, while the ends themselves are formed equally the same, 16 
as to admit of her sailing with either first. The two portions are 
placed apart and parallel to each other, and the recess formed betwixt 
them will then be a rectangular space for the main paddle-wheel to 
work in. The fabric will then present a broad platform, the hulls at 
each side being available for carrying the engines, boilers, &c., while 
the four parts may contain cabins. On the platform, which has bem 
formed by dividing the vessel into the shape described, cabins or saloont 
may be placed with passages round them, and having plates of gUuM oa 
each side, to admit of scenery being viewed to great perfection. These 
again may have their roofs decked, which would make them availaMe 
for promenades. In order to obtain manoeuvring power, the veisd hai 
a small paddle-wheel placed at each end, the immersed float of whieh 
stands vertically to the passing fluid, and thus only presents its edge at 
a resistance to the way of the vessel, the other floats and portiona of 
the wheel being above the surface of the water. When the vessel is 
approaching a pier, or in any intricate or crooked navigation, the 
paddles will be used for the purpose of manoeuvring her ; and this 
can be done so as to cause her to go either to one side or the other, or 
to go broadside on, or to whirl round in her own length. — Liverpool 
Standard. 

IRON MASTS AND YARDS. 

Messrs. Cato, Miller, and Co., of Liverpool, have constructed an 
Iron Yard of the following extraordinary dimensions : — 

Length 112 feet. 

Diameter at alines 2 feet 4 inehei. 

Do. yaroarms 1 foot 2 inehes. 

This mainyard, the largest ever made, and weighing from seven to 

eight tons, is for the new ship Sekomherg^ belonging to Messrs. James 

Baines and Co.'s Black Ball line of Australian clippers under the patent 

of the inventor, Mr. J. Clare. A wooden yard of the same size would 

weigh from eleven to twelve tons ; and when we take into account tlie 

clifference between the iron and wood yard (the former is hollow, of 

^fourse), we think it of sufficient importance to the shipping interest to 

direct espeeUl atten^n to this inventiim. I^e wei^^ oi «^«x% yi % 

etmrnderstUon in the ont&t of a Teaael, and w^exi a -iika\«nsX cnv>Dfti<craa^ 

Jis^bter tlian wood, and that material clieaper, ^e B^io\3\^AiXmi^5.V(.^wJl^ 



m 
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be to the interest of shipowners to countenance the subetitute. The 
workmanship of the mainyard of the SckweAifTg is beaatLTul. — lAvtr^ 
jKMJ TiAegra^ Sept. 22, 

SO&SW PBOPULSIOK. 

A PAPX& has been read to the Institution of Giyil Engineers, '^ On 
the Application of the Screw Propeller to the Larger Glass of Sailing 
Ships, for Long Voyages," by Mr. E. A. Bobinson* The introduction 
of Screw FtopuUdon in 1839 by Mr. F. P. Smith, and the success he 
attained with the ArchimedeSf directed attention to that system for 
commercial vessels; the Great Britain was an early instance of the 
application, and then followed the fleet of screw steamers established by 
Mr. laming, for the trade between London and the ports of Holland. 
ThflBoe the progress was so rapid, that at the beginning of 1854 above 
two hundred commercial screw ships were registered in the United 
Ejngdom. Meanwhile, many attempts have been made for using large 
powvrliil serofw shipe on the long sea routes to India and Australia, but 
uni&nnly without success. The author^s object was to investigate the 
onossa of this fcdlure, and to suggest the means of attaining success. 
_At the late meeting of the British Association, in a paper ^* On the 
of Screw Propellers when moved at different Velocities and 
1^** Mr. G. Beniue stated, fi^m experiments which had been 
~ NT his observation, it was desirable that the screws of vessels 
Avoid be of small dimensions, light, and of rapid motion, and that 
ahte&t effeot would be increased by their being as deeply immersed as 
^ possible. He also recommended the disc screw. Several members 
queetioned the effect attributed in the paper to deep immersion. 

VSW MOPB Of PBOPELXINa STfiAXSBS. 

Sl4TiBi*i Patent Bailway Floats for Propelling Vessels consist of a 
series of float-boards inside a chamber or recess let up into the bottom 
ol tlM vessel — ^a sort of double-keel one-third of the way along from the 
stem. These float-boards are carried on an endless railway, in two 
horizontal lines inside the chamber. When propelling they are vertical, 
and they return above horizontally to renew their action, and then offer 
but little resistance to the water. Thus half the number are always 
propelling. The float-boards, in changing their position, *^feath^* 
without jerk or blow, the upper edge going first. As soon as a float- 
board descends, it acts upon all the water confined in the chamber, 
^ and, as it cannot escape by the sides, or above the float-boards, it must 
neeeswrily all be canied through the opening at the stem, against the 
heavy pressure of water from without, or carry the vessel rapidly on- 
-nvd. Competent engineers are said to have admitted that this ** con- 
finiBg of the water w^ give to the action of the float-boards the same 
eAotiTeneeB as if they pressed against a dead wall." — BuUder, No. 
626. 

ZMPM0VXMMMT8 IS PBOPELLISa "VlSSKLa. 

Jfit a Dm Bmmgum, of Dowgate-ldll, has seemed & patent to %i'S^w 
Aopell^. ItconoBtsafa rectangular box, opm ^\ \)o\\i «ft^s ^««i^ 
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laterally on the iddeB of the yesBel, in the place of the ordinary paddle- 
box, but completely under water. A disc of iron, or other metal, fits 
closely into this box, and is coupled to the crank on the main sbait of 
the engine by a connecting-rod. This disc acts as a plunger, and when 
in action the end towards the bows first reaches the bottom of the box ; 
the hinder end then coming down rapidly, ejecting the water stem- 
wards with great force, somewhat on the principle of the conmum 
bellows, propels the vessel forwards. Working under water, it is oat 
of reach of gun-shot^ and is therefore as safe in that respeict as the 
sa-ew. — Builder f No. 625. 

GBIFFITHS'S PATENT 80BEW PBOPBLLER. 

At the Vauxhall Foundry, Liverpool, has been executed the largest 
brass casting yet made at that place, namely, Griffiths's Patent S<arew 
Propeller (for the United States war frigate, the Princeton), of 16 feet 
6 inches diameter, weighing, with its spare blade, about 8 tons. This 
propeller, as well as two others, constructed by Mr. Robert Daglish, jim.^ 
St. Helens, for the royal navy, embrace all the recent improvements 
introduced by Mr. Gri£Biths, which are — Increased speed relative to 
the power employed. The entire absence of the destructive and un- 
pleasant vibration which invariably attends screw vessels with the oirdi'* 
nary propeller. The absence of this, in the case of Griffiths's screw 
propeller arises from its peculiar form, the blades being wide at tiie 
root and tapering towards the extremity, or exactly the reverse of all 
other propellers. It offers no obstruction to the vessel when under 
canvas, nor does it in the least degree affect the steering qualities of 
the vessel. AU that is required is simply to fix or stop the engine with 
the propeller in a vertical position. 

Several plans have already been tried to obviate the drag of the screw 
when not used, and the most effective and successful is the one adopted 
in the royal navy, which consists in lifting the screw out of the water ; 
but this plan, in the merchant-service, is attended with several disad- 
vantages. 1st. The well-hole, for lowering and lifting the screw, must be 
made through the chief cabin ; 2nd, besides adding considerably to the 
expense of ship and machinery, it is also attended with mudi trouble 
and labour to hoist and lower the screw, and to ship or unship it to or 
from the connecting machinery, which cannot be made so firm and solid 
as when a fixed screw is used. 

It is now generally admitted that a screw vessel, well rigged, and 
with a favourable breeze, might make her passage nearly as soon, with- 
out using her machinery, as the best sailing ship ; and this was shown 
by the OretU Britain on her voyage to Australia, when she made seven- 
teen knots per hour under canvas alone, with the screw so immersed. 

Another important advantage offered is the facility of replacing a 
blade which may get broken through some accident. It is not an un- 
usual occurrence for a screw-ship while at sea to lose one or two blades. 
To provide for these casualties, and also to enable the engineers to fix 
tie pitch of the screw to suit the vessel and engines, tius propeller is con- 
strueted with the blades inserted into a large centre'V)oaa> ««cva^\xiL^\a 
position and so arrtmged that you may eVUi^ «^^«t ^^ p\V2fcL^1H3tA 
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r or pennit the insertion of a fresh blade into it withont requiring 
looking <^ thoTesseL — ^Abridged from the Liverpool Times, 

olotobd's pateht hbthod of lowering ships' boats, 
[b. Clotobd, of Inner Temple-lane, has patented certaia improye- 
itB in ApparatoB for Lowering Boats evenly, for preventing their 
Dg with water, and for releasing them effectually from the vessel to 
(£ they belong in times of emergency, 
a this invention, a barrel is placed under one of the seats, having 

holes therein. Three ropes are employed ; one of which, being 
led through the barrel and firmly secured therein, is wound round 

The other two ropes are fixed to the ordinary davits or apparatus 
tha ship's aide ; they pass respectively through two blocks (each 
ing three sheaves, which may or may not rotate on axes), and then 
r one hole in the barrel in opposite directions ; they are otherwise 
unfastened. The two blocks are fixed to diagonal ropes, which are 
le, &st on either side of the boat. By this arrangement, when the 
. zope is pulled the barrel rotates and winds up the other two ropes 
ay required elevation. The first rope is then made fast to hitch- 
ly or otherwise^ in the boat. The lowering is effected by paying off 
first-mention^ rope, thus allowing the barrel to rotate ; and as 
i SB tiie boat has descended and moved to a distance equal to the 
til of the two ropes, they will be drawn out of the holes and through 
blocks, and the boat will be free. 



buots and beaoons. 
■ a discussion, at the Institution of Civil Engineers, on Mr. Her- 
's i>aper *' On the Ck)nstruction of Buoys, Beacons, and other Sta- 
aiy Floating Bodies," it was generally admitted, that most favour- 
I reports had been received relative to the Buoys ; they were moored 
BKtremely exposed situations, where they had proved their supe- 
iAy, by being always visible, and deviating but slightly from the 
Mnidicnlar, at times when buoys of the old form were almost entirely 
merged, and were only visible at intervals, in a horizontal position, 
he trough of the sea. There was no reason why a larger class of 
oons on the same principle should not be equally successful, and it 
probable that it might be extended to supporting floating lights. 
I latter, however, demanded experiment. 

STBAM TLOATINGhBATTERIBS. 

'hx inapplicability of oar large ships of war for the attack of the 
■ian stone fortresses and strongly-fortified harbours, has led to the 
itraotion of a large number of Floating-Batteries. These vessels are 
it from one mode^ and are pierced for ten or twelve guns ; except 
batteries, the Glutton and the Trustyj which are pierced for six- 
I guns. Feet. Inches. 

Iieogtli between the perpendioolars . • . . 172 ft 

Breadth^ extreme 4a % 

Depth in bold 14 1 

Draught « • « , 7 ^ 



48 T&UL-BOOK OF FAOBS. 

The two decks (the lower one to be the fighting deck) ue of 9-iBdi 
oak, resting on IO4 in. by 10^ in. beams, placed 1 ft. 9 in. impart jEram 
centre to centre, and supported in the middle by stancheons of iron 
hinged at the top, so as to be struck or hung up when in action. The 
frames, iron plates, and planking of the sides, form a acAid mass 2 &et 
thick ; the iron plates outside being 4 in. thick, planed on iheax edges, 
placed close together, and bolted to the woodwork with Ij^ in. hoLie, 
The port-holes are 3 ft. 4 in. by 2 ft. 10 in. 

The engines of these batteries are of 150-hor8e power, non-condeniing, 
and have four tubular boilers with two furnaces in each ; the boilers 
being of a cylindrical form, with flat ends, and c^>able of working up 
to a very high pressure. These batteries haye be^i fitted with a screw, 
six feet diameter, in the usual place ; but olher two, one on eadi 
side, will now be added, to give more propelling power ; the shalkfw 
draught and small area of the screw, in consequence of the neoeesaiify 
small diameter, rendering this addition necessary : for, with a pieawu c o 
of 601b. to the square inch, and the engines making ISO reTolutions 
per minute, the speed attained was but a Uttle oyer three knots per 
hour. — ^Abridged from the Illustrated London News, Np. 763. 



THE ESICSSOH AS A STBAMBS. 

The Ericsson^ now conyerted into a steamship of improyed deoga, 
made her trial trip down the Bay on May 12. Gs^taim BriooMm 
claims to have made a very important improyem^t by his new con- 
denser. The saving is great in fuel, in the wear of the boiler, and the 
labour of cleansing it, through the use of fresh water in lieu of salt. 
By the new plan, the boilers of the Ericsson are chaiged with fresh 
water ; and as there is no waste, she may carry the same out from Neiw 
York to Havre and return without diminution other than what jsofjtkt 
result from accidental leakage. In addition, she has apparfttos lor 
distilling 1000 gallons of fresh water from salt a day, so that the great 
bulk of the water-tanks is saved for freight. Altogetiier, as a steam- 
ship, she comes near to the caloric standard of cheapness of power and 
economy in space. The room occupied by the machinery and boilers is 
unusually small, and the consumption of fuel greatly reduced from the 
old standard. It is stated that her furnaces cannot consume oyer tiiirty 
tens a day, and it is expected the Atlantic voyage will be made on 
a ton an hour. The speed of the ship on her trial trip was aboit 
twelve miles an hour, with an alleged consumption of fuel not exceed- 
ing three-fourths of this quantity. 

The underwriters rate this steamship the best and stroDgest-boilt 

vessel, without exception, in the United States. She is proyided with 

four large quarter-boats, all slung, and two deck-boats, all of ttem 

Francis's life-boats. In addition, she carries a life-car, mcnrtuv '^ 

Hues, which, in case of her being driven upon the coast^ woold esiaUe 

her at once to communicate with the shore and land her passengen in 

Bafetjr.-^New York Pamper, 

In the same journal appears the foUowVng mUxcfi^s^ t€wu»4 ^i the 

javvioas fortunes of the Ericsson^ giving a deax^ «uWio\KD^i>sJ!a»ai">M»ij8 

oeea fumiahed of the experiment oi Sot-aai a» a mo\JCT% ^-^wst ^ 
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wbidi she has been oonnected. At her first trial, the ahip accom- 
pUshed about nine rerolutions of ber wheels a minute and a speed of 
•boat seven miles an boor. Her cylinders were so large, being fourteen 
feet in diameter, tbat tbe bottoms, to which the fires of the furnace 
woo directly applied, were rendered insecure through constant expan- 
sion and ocmtraotion. This difficulty it was found could not be easily 
leaedied, when the plan was adopted of running the ship on the high- 
pramne principle, and by this means yeiy much reducing the size of 
the ^Hnders, bringing them down to about six feet. This operation 
was long in bemg accomplished, and was attended with yery heayy 
txpeoMs; 80 that the Company formed to test this new motiye power 
bad almost altogether withdrawn. Such was the state of things when 
the shq), in Kay or June last, made her first trip with the new ma- 
obiiMiy ; and when, in returning to her dock after what Captain Ericsson 
deemed a most successful trial, she was struck by that fatal flaw which 
fluiied ber to the bottom. The internal finisliong of the ship, which 
mm most sumptuous, was ruined by this accident. The river was then 
swollen by a heavy rain, and turbid in the extreme. The mud of its 
hanks, bdd in solution by the disturbed currents, settled in every 
chink and cranny, penetrated and encrusted every part of the cabins, 
saloons^ state-rooms, and engine, adding to the latter a rust even worse 
than the filth, and necessitating its entire removal. The accident, 
thoof^ happening at home, was nevertheless a complete shipwreck. 
The aliip was in &ct reduced to a mere hulk, with everything 
moreable in ruins, and eveiything fixed requiring renovation, the 
entire machinery included. 

The vessel was, after weary exertions, finally got into dock. It was 
then that somebody's money must repair damages, and be the means of 
■mng what could be saved from the wreck. No one had sufficient con- 
fidsnoe in the resuscitation of the now unlucky enterprise to advance 
hmdM to carry it out. The consequence was, that the beaten track 
had to be resorted to, and the vessel was converted into a steamship. 
Such is in brief the story of the Bricsson, 



THE NBW AMERICAN STEAMSHIP, *'0. VAITBBRBILT. '* 

This colossal steam-ship has been launched from the building-yard 
of J. Smonson, in Green Point, New York. She is the first of a class 
heretofore deemed almost apocryphal, and at least quite impracticable, 
by bnilders in general. Her dimensions and power are much greater 
in proportion to those of the Atlantic and the Africa than are the latter 
to the Great Western or the Striua, which were substantially the pio- 
Been of ocean steam navigation. 

The cost of the C. Va/nderbUt will be about 700,000 dollars. The 
extreme length of the hull is 335 feet, and the length at the water line 
is 828 feet ; the breadth of beam is 49 feet, the depth of hold 33 feet. 
She is of 5100 tons burden, carpenter's computation, or about 4000 
tons register. The water-lines are nearly straight, and tb^ c«abt^ ^^ 
dJj^JaeeiDent amidsMpa — indeed, the centre of the ^V^, V^ci^ ^t^« q1 
weight, and tbe centre of buoyancy— fall within a d\a\«n<» ol% i<w^.iot^ 
sad a/t Tbe main-deck ia of great capacity, eTeu m «>mv8MWx''"^ 

i> 
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the size of the ship : this is owing to the folness of her lines. Her 
lower decks, of wMch there are two, besides the boil^ deck, are of the 
same character. The floor is nearly flat^ and is formed entirel j of solid 
white oak, each timber being 15 by 21 inches, bolted together length* 
wise of the ship with one and a quarter inch bolts, seven feet long ; 
sixty tons of these bolte are used. The frame-timb^ which are prin- 
cipally of white oak, are placed unusnally close teg^er, and are strained 
diagonally by 94 tons of wrought-iron straps^ which are bolted wherever 
they cross each other. The planking is of oak, six inches thick. The 
hull weighs 2800 tons. Her engines will be suppHed by Messrs. Seeor 
and Braisted, of the Allaire Works, with two marine steam ewginaB. 
The cylinders will be 90 inches in diameter, and the stroke oi the 
piston will be 12 feet. The side pipes will be 28 inches in diameter. 
Olie horse power is estimated at 1700. The engine will be finished is 
the most complete manner, and from ite position in the ship will be aa 
ornament to it. Its workings may be obsarved like the engines en 
North Biver steamboats. The cylinders wHl weigh 19 tons eadL The 
crossheads which support the shafts, will wogh five tons eadi. The 
shaft will be 25 imdies in diameter, and all ti^e minor pieees are ele- 
gantly finished, and fitted with the utmost nicety and exactness. The 
wheels will be of wrou^l-iron, 42 feet in diaimeter, which is larger 
than any yet built. Tho face of the paddle will be 11 feet long: thm 
wiU be three flanges to each wheel, weighing 7 tons a pieoe. Then 
will be four tubular boilers — ^28 feet in length, 18 feet in width, and 
14 feet hi^ : they will be fired from the side. The two engmes will 
be placed amidships, and two of the boilers fore and aft, facing ea^ 
other about 15 feet apart. From the boilers, the steam-chests will rise 
14 feet. The smoke-pipes, one to each pair of boilers, will be 11 feet 
in diameter. The steam-ship will be supplied with two masts, upon 
each of which will be placed two yards. There is no bowsprit to tiie 
vessel, and apparently but little reliance will be placed upon her sails. 
— ^Abridged from the New York Chwrier and Inqvdrer. 

THE SORBW STEAXBR ^^AZOFF." 

This vessel combines many points of excellence whidi, so fiur as we 
are aware, have never b^ore been attained in so complete and efficient 
a manner. The Azof is of 800 tons, builder's measurement ; she it 
built under Uoyd^s new rules for iron ships ; is classed A 1 for twelve 
years, the longest period for which iron ships are classed^ and is believed 
to be the strongest steam-vessel yet constructed. Not only are the scs^t- 
lings very heavy, but the distribation of the materials is so managed ai 
to secure the TnaTrimum of strength when the vessel is subjected to u 
longitudinal strain— the only species of strain from which iron vessels 
are found to suffer. The modd of the yessel is a very fine one, being 
sharp at the ends and with a eonsiderable rise of flo(»r, which prevents 
the ship from ' rolling in the way usual in screw vessels. Notwith*. 
standmg the Bneneaa oi the model, however, the vessel has large carry- 
is^ capacity, as will be obvious from the iifi ^at a\^ Y^&a cdxtv^l onaA 
^ ihe Crimea nearlj 400 nawieB and about 600 tcm^ oi <»x^Q^\)ies\.^<ea 
pearly 300 tons of coals and 8000 gaUona oi water. 'EVna\Mc?fi ^saxt^- 
i^ power 23 the result chiefly of the smalliiesaoi \iift s^^^ o^xx^v^Xs^ 
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the engine, whicli, although capable of propelling the vessel at the rate 
of 13 or 14 miles an hoar, does not, exclusively of the boilers, fill a 
ipaoe of more than 20 measurement tons in the vessel. The vessel and 
her machinery have been designed and constmcted by Mr. Bourne,* civil 
engineer of Glasgow and Gbeenock ; and the whole combination seems to 
realize the desire so general among shipowners, of uniting a high rate of 
speed and a fine form of vessel with large carrying capacity. The fine 
model of the vessel enables her to be propelled easily through the water, 
and the steam is sapplied to the engine during only a small portion of 
the stroke, leaving tiie residue of the stroke to be completed by the ex- 
panding steam, by which arrangement steam and therefore fuel are 
saved to a very important extent. This expedient of economy is well 
known and largely practised in Cornwall, in the case of the pumping 
•nginee for the mines ; but has been hitherto availed of in steam i 
navigation only to a very small extent; whilst the main secret of the supe« 
xior economy of fuel attained in the Azoff lies in the more perfect and 
extensive application of this principle than has heretofore been usual 
in steam-vessels ; and next are the small dimensions of the machinery, 
which prevents any important loss of heat by radiation, or of steam by 
leakage through the piston. The compactness and simplicity of the 
machinery in the ^eo^ exceed that of any other vessel : there are few 
parts to be looked after or to go wrong ; and when to these important 
qualUies are added the smallness of her consumption of fuel we think 
there is fiair reason to conclude that she is yet without a rival. The 
Asxff lefti the Thames in the autumn with a number of navigators for 
the completion of the railway in the Crimea. — Times, 



NEW IRON MORTAR BOATS. 

Ah Iron Mortar Vessel has been so constructed by Mr. John Laird, that 
when she has mortar, shell, crew, and every necessary appliance on 
hoard, she will only draw three feet of water. She will present very 
little bulk above the surface ; and as she will be painted sea-green, it 
will be impossible for the enemy to distinguish her from their batteries, 
even when within range of their guns, except by the occasional puffs of 
smoke from oach shell. She is of 100 tons measurement, and is made 
of the best iron plates, manufactured at the Mersey forge. The expe- 
dition with which she was constructed is, we believe, imprecedented. 
The order was received by Mr. Laird on the 28rd of October ; the keel 
was laid down on the 25th of the same month ; and on the 13th of 
November, just three weeks from the day of the order being received, 
«he was launched in the River Mersey, complete, with mortar-bed, 
masts, rigging, anchors, cables, sails, shell-room, accommodation for 
erew, &c. The vessel is strongly built of iron, with wooden decks, and 
the complicated nature of the work would have precluded the possibility 
of her completion in this short time had not Mr. Laird provided relays 
of men working night and day. This is stated to be the first English 
mortar boat built of iron. ____ 

• Author of some valuable worts on the Steam BngvM cwvd SUaak l!(aw^t«««^ 
d2 
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IXXENSK MABINE F0B6TV0S. 

Iir the Greenock Mail is described a portion of the machinery now 
eonstructing by Messrs. Fiilt(»i and Neilson, Lancefield, for the stupendous 
steamer of 10,000 tons burthoi, building by Mr. Scott Russell, at Mil* 
wall, and described in the Year-Booh of PacUj 1855, pp. 87, 38, 61y 
62. The following are some of the forgings : — 

1 Intermediate shaft, 21 i feet long, 26-inch diameter. 

2 Paddle shafts, 87^ feet long, 24 j-inch diameter. 
2 Cranks, 7 feet 'tween centres, and 21 -inch thick. 
Propelling shaft, 47 feet long, and 24} -inch diameter. 

8 Friction straps, 10 feet inside diiuneter, 14^ inches thick ; also 
columns, ooyers, &c. 

The forging of the intermediate shaft occupied upwards of six months. 

, It is 29 tons in weight — ^the largest ever made — and certainly one of the 

finest pieces of forge-work in the world* The foiiging of each of the two 

paddle-shafts will occupy two months ; and, when completed, they will 

be about 30 tons weight each. 

Of the two cranks, when polished and ready for fitting up on boards 
the nett weight was 7 tons 4 cwt. each. One of these cranks was sent 
to the Paris Exhibition by Mr. Scott Eussell, where it excited con- 
siderable attention. 

The propeller shaft is the heaviest piece of forged iron in the world* 
It is nearly 35 tons in weight. The peculiar feature of this shaft is 
its great length. It will be connect^ with no less than nine oUier 
shafts, each 25 feet in length, and 24} inches in diameter. When 
connected, the extreme length of the whole shaft will be about 275 
feet ; and, exclusiye of couplings, the gross weight will be little short of 
290 tons. 

The friction straps each, when finished, will weigh about 10 tons. 

As for the yessel, so much has been written about her already, tiiat 
there is now little left to add. We may mention, however, that the 
jolly boats, eight in number, will all be small screw steamers, and will 
be raised and lowered by water power ; and the vessel herself will be 
steered by a small engine of several horses power. She is expected to 
be launched in about twelve months, or in February, 1857. 



PBEVBHTION OF SMOKE IN STEAU-VESSELS. 

An experiment has been tried at Portsmouth, on beard the royiU 
steam-tender Elfin, with Mr. Prideaux's Furnace Valves for the P^- 
vention of Smoke. Not only was the smoke effectually got rid of, and 
with West Hartley (!) coals, but the steam was kept up in the boilers 
at full pressure, after one furnace fire out of four was extinguished ; 
showing that the advantages conferred by these valves in preventing 
smoke and reducing the temperature of the engine-room are obtained 
without any diminution of the steam-generating power of the furnaces. 
Upon Mr. Prideaux*s valve-doors being removed, and the ordinary doors 
substituted, the ^liermometer, which had previously stood at 66 degreesy 
rose to 96 ; exemplifying what must certamVy ^ xegBaAftdi «& osAof 
^^ features of this invention — ^riz., that duxmg \ta 'oae^^ «xX«nsst qI 
Jj^^ ^'^ famacedooT always remains cool, no m«A^i« Vi^\ka.\. «l\«i!*. 
the £ring iuajr he pushed. 
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irSW 8TIA1C HBB-BNOIinB TOR THS RITBB THAMES. 

Thb Tery important serrioeB which have, on many oocadoni, been 
tendered hj the steam floating fire-engine, at water-side fires, de- 
termined the Committee of Management of the London Fire Estab- 
lidiment to proTide a second and more powerful machine of that 
description, and for the f atore to abolish the use of manual labour in 
the floating engines. The boat is of iron, about 180 feet long, and was 
built by Mr. Mare, at Blackwall. It is fitted with two horizontal 
double-acting brass pumps, 10 inches diameter, worked by two direct 
steam cylinders, 14 inches diameter, and 18 inches stroke. Each 
ponqi, with its steam-engine, is mounted upon a strong iron frame, 
and placed one on the larboard, the other on the starboard, side of 
tiie Teasel, about midships. Each steam cylinder is provided with a 
tabular boiler. The air-vessels are of copper, of the balloon form, 
and of great capacity. They are placed immediately over the pumps, 
and deliver their water into a six-inch horizontal main, which con- 
nects them together ; and from which four 4-inch pipes rise through 
ihe deck, terminating in screwed elbows, for the attachment of the 
leather hose. The main can readily be shut o£f from either engine, 
and each one of the service-pipes can at any time be opened or closed 
at pleasure. The leather hose, of which a very large quantity is pro- 
Tided, is 84 inches in diameter, and has been tested to 100 lbs. upon 
the inch. It is wound upon two large reels, placed before and abaft 
the engines. The pump-valves consist of a large brass grating, upon 
idkich is placed a butterfly valve of thick vulcanized caoutchouc. The 
waive is not loaded, but has a perforated guard-plate above to prevent 
it from opening too fieur. By this beautifril arrangement the intolerable 
noise which accompanied the action of the large metallic valves in 
the former engine has been got rid of. The power of the engines 
effectively is 80 horse-power, and may be worked up to 100 horse- 
sower. It is expected they will throw four jets of water, IJ inches 
IB. diameter, or 10 jets of 1 inch each to the usual heights ! As the 
hotitf when frdly equipped, will draw but little more than 8 feet of 
watcnr, neither screw nor paddle-wheels could be used as propellers ; 
recourse has therefore been had to a somewhat less efficient but more 
convenient agent — the jets. For this purpose a centrifugal wheel, or 
pump, upon Mr. Appold*s plan, has been placed behind the engines, 
and motion given to it by two large driving-wheels ; these driving- 
wheels, when disconnected from the propeller, acting as fly-wheels to 
the steam-engines, carrying them over the dead centres. The piston- 
rod of the pump is attached to the piston-rod of the steam-engine 
liy a screw coupling, which is readily connected or disengaged. The 
centrifrig&l pump is 8 feet 2 inches diameter by 9^ inches wide ; and 
the outlet c^ each of the two propelling jets is 12 inches in diameter, 
with the power of reducing them as may be desired. The numerous 
contrivances to guard against accidents, and to make each part in- 
dependent of the other in the event of injury, «a weW. «& \3d<b ^\k:^m^ 
andjndiciona arrangement of the whole, ^spiay mxxOi \&%<sk^i v^^ 

r^tbongbt on the part of the designer, Mr. 3«inea«laasi^ ^^(^%«a. 

cfSJumd and Maaon, by whom the whole of tU eu^e ^«W»aVe^ 
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executed. The propelling apparatus has been eonstmcted agreeably to 
the plans of Mr. J. G. Appold. — Mechanics^ Magazme, 



STEAH BdLSB 8AFETT YALYES. 

A PAPER has been read to the Institution of CiYil Engineers, '^ On 
tiie Application of Volute Springs to the Safety Valves of LocomotiTe 
and other Boilers," by Mr. J. Baillie, communicated by Mr. R. Ste- 
phenson, M.F. In order to commence the discussion on the paper, 
a "Description of an improved fDrm of Safety Valve for Steam 
Boilers," by Mr. J. Fenton, M.I., was read by the Secretary. The 
object of this valve is the^ prevention of accidents, arising from the 
liability of the ordinary mushroom-shaped safety valves to stick fast ; 
this is effected by making the valve spherical, with a hemispherical 
seat and a hemispherical cup bearing upon the ball valve ; jdiis cup 
is connected to the valve lever by a spherical joint ; all the othior 
joints of the lever and attachments being also on the ball and socket 
oonstruclion, so that all are free to move in any direction and no 
sticking of any part is possible. An illustration was given of the 
adaptation of the volute springs to hydraulic safety valves for equal- 
izing the pressure on watermains, and obviating the injurious effects of 
the concussion caused by the oscillation of the column of water. This 
system, which has been introduced by Mr. Groker, for the Amsterdam 
Water Works, is easily adjusted to a head of 170 feet, representing a 
pressure of 39.2 lbs. per square inch, or a total load of 1970 lbs. on 
the valve ; it has been in use for six months, and might be perfectly 
relied upon. The arrangement is very simple, consisting merely of a 
vertical branch of 8 inches diameter springing from the horizontal main*' 
pipe of 6 inches diameter. On the top of the branch pipe is fixed a 
vflkive and set of gun metal, so arranged, that upon the lugs are fixed 
the wrought-iron bolts holding the cross-bar, between the under-side of 
which and the top of the valve is placed a volute spring of about 2\ 
tons pressure ; the exact pressure is regulated by adjusting boltft 
provided with stop-nuts, and the apparatus can be accommodated to 
the required head with great facility and precision. 



MOTIVE POWER OF ELECXRIOITT. 

Mr. G. E. Bering, of Lockley, Herts, has patented a mode of obtain* 
ing Motive Power from Electricity. The arrangement consists of a flat 
surface, composed of a series of electro-magnets, on which is macte to 
rock or roll by their galvanic action, a cylinder, which either constitutes 
a keeper or armature for all the magnets, or carries, or has suspended 
to it, a number of armatures corresponding with the electro-magnets. 
The object of the arrangement is, that by a succession of small pulls, 
one long stroke may be obtained, and thus the full power of every mag- 
net secured without the loss hithei'to sustained in most arrangements 
for producing electro-motive power. — Builder^ No. 628. 

PATENT endless RAIL^AT. 

Mb. Botdbll, of the firm of Boydell and GAaaasr, CmxA^dl '^tstV^ 
London, hMs brought forward an inyention "wliicli exsateA. <w»Ma.^«nW^^ 
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attentlaii afe the nooA Carlisle Heetibog of the Boyal Agricnltaial 
Sodetj of Bnglaafid. It consisto in attaching to the wheels of a vehicle 
a number of shoee or deepen, on which are fixed short lengths of iron 
nil, 80 that as the yehiele advances, these portions of rail are sac- 
eeMLvely bronght beneath the wheel, and thus virtually form an end- 
Ims lailway on which the carriage runs ; the connexion between the 
-irihMt and eaeh shoe or Ble^>er being of such a character that the 
aetioii is the same as if the two were altogether independent of each 
other for the time that the wheel is traversing the rail. The length of 
tbe dioea or deepen of course depends upon the size of the wheel, and 
the manber of them is generally about five to each wheel. 

It is plain, that vehicles fitted with this Endless Bailway can only be 
VMd where slow motion alone is requisite; for were the velocity 
aeqidred very considerable, the centrifugal force applied to tiie parts <i 
the railway would produce certain derangement. This circumstance^ 
kowever, does not affect the utility of the inventbn as applied to agri* 
eahoial purpoees, or to many other operations in which a greater rate 
tlMA iana (x five miles an hour is not requisite. 

Mr. Boydell*s attention has not, it should be stated, bean confined to 
tlie simple principle of connecting to the carriage-wheel an endless rail- 
way, but rather to the method of applying this principle so as to obtain 
a pcaetieaUe and efficient arrangement of the parts. 

ABBIAL HAILWAT. 

Thx Select Committee of the Boyal Arsenal at Wo<dwich have wit* 
' BOiscd the erection of a novel machine, introduced by the inventor, M. 
Balan, a working French engineer, who has obtained for it a patent from 
the. British €K>vemment. The i^paratus bears the title of an Aerial 
Bailway, and propeb cars or waggons by their own weight on inclined 
wire xopes. These ropes are firmly attached at the extremities ; and 
at the ends where the materials or goods are to be unloaded they are 
kept I4»rt by a lever, the length of which varies according to the incli- 
nation required. The centre of this lever is attached to an upright 
post by a bolt. When the lever is horizontal the ropes are horizontfd, and 
when one end of the lever is depressed the ropes will be inclined in a re- 
verse way, and the cars travelling on rollers will go in opposite directions. 
For eartiiwoi^ sndi as cuttrngs, embankments, quarries, &c., this 
apparatus will be found useful, as it requires Hew hands to work it; the 
wei^ of the load depressing the rope, so that tiie car travels without 
■■ristanm to the lever, where it is unloaded ; and the other rope being 
riinnd, the car slides to its loading place. It may be advantageously 
used for crossing rivers, where bribes would interfere with the naviga- 
tion, and in any place where the distance does not exceed 400 yards to 
oonvey either goods or persons. Beyond that distanoe the rope must be 
snpported by uprights placed aocorcting to the undulatioa of the ground* 
To enable the cars to pass the supports, a framework is fixed in front 
of each ; on tibis framework is laid a moveable frame, with ro^eaa 
attached, so as to pass over pulleys set in ibe Bba\ASUKrs %ns^^ ^^ 
other ends of the ropes having counterbalandng wcagJLi^a. l!\u^ istfSM^a^*^ 
Aame Is laid near the groaadf and is inamtam^m^^\iVME^i3^si^^^ 
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trigger, BO that wKen the car aniyes it touches the trigger, the moiy^ 
able firame is released, and drawn up l>y the counterhalancing weights; 
thereby giving the rope a greater inclination, and allowing the cars to 
pass over the upright, and giving it a sufficient impetus to readi the 
next frame, where llie same operation takes place. It is likewise 
adapted for the purpose of an electric tel^raph, coipper wires being 
placed inside the ropes in the same way as in the submarine telegraph, 

ALL THE &AILWAT8 IN THB WOBLD. 

The number of miles'of Bailway in operation upon the surface of the 
globe is 40,070 ; of which 16,964 miles are in the eastern, and 23,106 
in the western hemisphere ; and which are distributed as follows : — 
In Great Britain, 7774 miles ; in Germany, 5340 miles ; in France^ 
2569 miles ; in Belgium, 873 miles ; in Bussia, 422 miles ; in Sweden, 
75 miles ; in Norway, 42 miles ; in Italy, 170 miles ; in l^pain, 60 
miles ; in AMca, 25 miles ; in India, 100 xniles ; in the United States^ 
21,310 xniles ; in the British Provinces, 1327 miles ; in the Island fk 
Cuba, 359 miles ; in Panama, 50 miles ; and South America, 60 milea. 

The longest railway in the world is the Illinois Central, which, with 
its branches, is 731 miles in length, and was constructed at a cost of 
15,000,000 dollars. 

The number of miles of railway in the United States exceeds that in 
the rest of the world altogether by 2550 miles. The number of rail- 
ways completed in the United States is 274 ; the number partially com- 
pleted 63 ; and the number in course of construction 107 : the number 
of miles now in operation is 21,310, which have been completed at a 
cost of 621,316,103 dollars. The number of miles in course of con- 
struction is 16,975. The State of Massachusetts has one mile of rail- 
way to each seven square miles of its geographical snrfEuse : Essex 
county, in this State, with a geographical suiface of 400 square miles^ 
has 159 miles of railway facility, which is a ratio of one mile of rail- 
wsy to each three square miles of its geographical eartace. The per- 
manent way of the American railways, however, is said to be of a very 
flimsy character compared with that of England. — BuUder, No. 630. 

THE PAHAICA RAILWAY. 

This line, connecting the Athmtic and Pacific Oceans, is now actually 

completed, and the trains are running through from sea to sea ! It 

extends from Navy Bay, on the Athmtic, to the Bay of Panama, on the 

Pacific ; its entire length being less than forty-nine miles. Its gauge 

is fivefeet ; its grades are easy, the highest for a short distance near the 

summit being sixty feet to the mile on the Pacific, and fifty-three feet 

to the mile on the Atlantic slope, the summit being only 250 feet 

above the level of tiie sea. Some of the bridges are of iron, and it is 

intended to replace all the wooden structures with that matcoiaL The 

neutrality of tiie isthmus it traverses is guaranteed by the Government 

. of the United States by special treaty with New Ghranada ; and also by 

Great Bntain and the United States by tlie BuLwex tcea^.^. U -Uyaa 

becomes the highway of nations. The amount expeiidi«dL odl Ai^ckA T<»dk 

A? this date is about mx millions of doUaxa (l,^QQ,^^Ql.^. \^. Vs^ 
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eetimaied that one millioii of dollars more will replace the wooden 
bsidgMi with iron, and finish and folly equip the road for expected 
inorease of traffie, making the entire oost 1,400,0002. sterling, or seven 
miUiraMi of doUais. This has been accomplished by the ent^rise of 
oar Transatlantic brethren, at an inconsiderable cost in view of its 
importaiioe^ a work which many pronounced an impracticability, and 
aU dtemed a hasardons undertaking. — Builder, No. 627. 

PKBTKHTION OF AOOIDBITTS ON RAILWATS. 

Ths Ca le donian Bailway Company have fitted their carriages with a 
meaoB of oommunication between tiie guards and engine-diiyers. It 
consistB of a wire passing through iron tubing running beneath the 
eairiagei^ dose to the wheels. One extremity passes round a small 
cylinder in the guard's break-van, and the other is fastened to a strong 
spring attached to a bell which is fixed on the tender of the engine. 
When tiie guard wishes to communicate with the driver, he gives a 
riil^t tun to the handle of the cylinder. The wires being tightened, 
pnMiaek the spring, which, when it rises to a certain distance, detaches 
a hammtr, wMdi strikes the bell with considerable force. A back turn 
of the <7linder enables the spring to seize the hammer and again detach 
it, mnd thus as many strokes may be given to the bell as the guard 
plciaiHTii The wire is detached at each carriage, and is coupled together 
hj a loop. In case of breakage, two wires are used, one passing along 
eaoli aide of the carriage, and both are carried round the cylinder. 



BONBLLl'S SYSTEM OF BAILWAT SIGNALS. 

IL BoHSLLi's system consists of a thin iron bar running parallel to 
the rails, and fixed edgewise upon insulators of earthenware, which 
raise it about three inches above the surfiice. A combination of springs 
establiflhes a oommunication between this bar (which the inventor calls 
a Um-har) and a telegraphic apparatus fitted to one of the wagons. 
For a full illustrated description of Chevalier Bonelli's apparatus, see 
MeOuanM Magasme, p. 315, No. 1678. 

RAILWAY AND MARINE SIGNALS. 

A TBBY usefiil application of Captain Norton's Frictional Exploding 
Sgnal has been demonstrated to fire the alarm-signal some fifty yards 
bk front of the engine-driver. This is effected by the pressure of the 
engine against a connecting wire or cord stretched across the rail breast 
high, from a post or rod on one side of the line, round another on the 
qppoaite side, and tied to the igniting- wire of the signal. The pressure 
ef the engine draws the cord, and fires the signal in fnmt of the 
driver. A fioating marine danger-signal has also been produced. 
This signal is in the form of a buoy, the covering or lid projecting 
about two inches beyond the body of the buoy ; the Mctional-igniter is 
placed in the centre of the lid, and on the ship pressing against the 
projecting lid, the igniter fires the charge, the pressure b^ng firam. thft 
dTcam£avBO0 to the centre when the igniter is placed 
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BAILWAT flWnCHBS. 

A BBPOBS has been read to the Institation of Ciyil Bngmeera^ '* On 
the Oonstraction of Bailway Switches and Crossings," by Mr. B. Bur- 
leigh. The writer said many attempts had been made to introdoM 
improTements in the construction of switches and crossingB^ whidi had 
been more or less saocessfuL Among those chiefly desernng tA^mtim 
were, Wild's system of honsing the tongne-rail of the switch beoealih 
the top flange of the fixed rail ; Farsons's solid point rail switches and 
crossings ; Baynes's switch, with its deep tongne-rail, intended to dear 
the sliding chairs of any dirt lodging npon them ; and Carres croanni^ 
in which pieces of metal were welded nnder those portions of the xxppet 
table of Uie wing and point rails most exposed to abrasion and oom." 
pression. These, although advantageous modifications, were still sua* 
ceptible of improyement, particularly in the weakest parts, which were 
the outer rails of the switches, and the wing rails of the erossingi^ in 
the line where the outer edge of the wheels crossed them in a diagtmil 
direction. A great defect in ordinary switches was the lateral -vaak* 
ness of the tongne-rail, which was sometimes Gprung to such an extent 
by-tiie leading wheel as to open the point sufficiently for the next wheel 
to run on to the wrong line, and cause serious accidents. Observations 
ci the defects induced the introduction, by the author, of a switdi wiUi 
a projecting piece, rolled nx>on the tongue-rail, for supporting the flaa^B 
jf the wheel during its transit over the spot ; the surfiice of the pre* 
tecting piece being sunk to such a depth bdow the top of the rail as to 
correspond with the depth of the flange of a new wheel, which would 
therefore take a bearing on both the raU and the projecting piece 
simultaneously. The result, he said, was sncoessfuL 



HTDBOSTATIO RAILWAY BKBAK. 

This inv^tion has been tested on the Hereford and Shrefwsbary 
Bailway. To every carriage in the train was appended ordinary breaks* 
Under each carriage and van was placed a small cylinder, of 4 J indm 
diameter, with a solid plug or piston, having a strdke of 8 indies. 
Under the carriage, a tube, of 1 inch bore, was securely fixed, one end 
of which entered one side of the cylinder beneath the piston, and the 
other end the opposite side, so that the cylinder and tube formed one 
continuous chamber. The termination of the tube at each end of eveiy 
carriage was enlarged so as to form the matrix of a joint for oonneettng 
the separate v^cles. The necessary power for moving the pistons 
attached to the break-levers is obtained by a tube connected with tke 
boiler. The train was stopped, it is said, when going at the rsike of 
40 miles an hour, in 800 yards ; the distance requ^ed, when the com* 
mon break apparatus is used, bebg 1600 yards. It was thought thaty 
by increasing the area of the cylinder under the tender; any tnun going 
40 miles an hour might be stopped in 120 yards. — Builder, No. 641. 

TBAirSMISSIOH 09 TIUB SI0NAI8. 

Mr. C. p. Smtte has detailed to the Biili&h. k«aocn&\knb.^<^ maiuMC 
la which the Time Ball on Nelson's Monnment in "B^MifeNa^ga., «si\ '^^ 
machinery connected with it, are constructed and mwiajg,^^. "Sa ^* 
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reeled attention to a model which was connected with the wires of 
the electric telegraph bja wire from the Boyal Exchange, erected at the 
expense of Sir Thomas M'Dongall Brishane. At 5 minutes to one^ 
8 minutes te one, and at one o^clook, the time was communicated from 
tlie Boyal Observatory, in Edinburgh, and indicated by the model. 
file said that Sir Thomas Brisbane was one of the most earnest pro- 
moten of the erection of time-balls at the harbours of Glasgow and 
Greenock ; haring, on his many voyages, been convinced of the immi- 
nent peril and numerous shipwrecks which arise from the want of corr 
root chztmometers for ascertaining the longitude. It was shown by the 
GreOLwidi experiments, that there was no inaccuracy to be apprehended 
on so short a distance as that between Edinburgh and Glasgow. 

SWEDISH QALCULATIHa XAOHIKE. 

Mx. H. p. Babbagb has read to the British Association a paper 
" On Mechanical Notation, as exemplified in the Swedish Calculating 
Ifachina of Messrs. Schutz." 

Mr. Babbage said : the system of describing machineir, of which I am aboat 
to ffiTe a brief ontHzie, is not new. It was published by Mr. Babbage, in the 
JPMlotopUeal TranttuUoiUf in the year 1826, where apparently it did not attract 
the notioe of those most likely to fbd it praoticaify nsend. It had been used for 

3 yean before this in the construction for the Government of the Calculating 

ine, wiaah is now in the Museum at King's Collie, London ; and it was also 
L in the contriTance of the Calculating or Analytical Engine, on which n^ 
ftlher was engaged for many years. Indeed, without the aid of the mechanicu 
Dotalaon, it womd be beyond the power of the human mind to master and retain 
the details of the complicated machinery which such an engine necessarily 
reqinrea. Its importance as a tool for the invention of machinery for any pur- 
poae is veiy gpreat, as we can demonstrate the practicability of aiiy contrivance, 
■nd the certainty of all its parts working in unison, before a single part of it is 
actually made. It is important, also, as a means of understanding or explaining 
to others the mechanism of existing machinery ; for it is utterly impossible to 
Bake the notation of a machine without comprehending its action in every single 
part. There are also many other uses, which I shall not now stop to mention. 
The general principles of the notation are the same now as in 1826 ; but the 
practical experience of many years has, of course, suggested many alterations in 
detafl. To understand the construction of a machine, we must know the size 
mad form of all its parts, the time of action of each part, and the action of one 

Krt on another throughout the machine. The drawings ^ve the form and shape, 
t thej eive the action of the parts on each other veryunperfectly, and nothing 
■t an or tne time of action. The notation supplies the deficiency, and gives at a 
l^boee the required information. Having made the drawings of a machine, we 
moat aaaign letters to the different parts. Hitherto, I believe, this has been left 
to chance ; and each one has taken the letters of the alphabet, and used them 
with fittie or no system. With respect to lettering, the first rules are, that all 
framework shall be represented by upright letters. Moveable pieces shall be 
TCpresented by slanting letters. Each piece has one or more working points ; 
each of the working pomt^ must have its own small letter ; the working points of 
framework havine small printed letters, and the working points of the moveable 
pkcea having sm^ written letters. We have the machinery divided into framing, 
mdicated by large upright letters; moveable pieces by large slanting letters; 
workinff points of framing indicated by small printed letters j working points of 
moveable pieces indicated by small written letters. In letter drawings the axes 
are to be lettered first. Three alphabets may be used— the Boman, Etruscan, 
and written. These should be selected as much as possible so that no t^o vim^ 
which h»Y0 arma or porta oroaBing each other, shau l^ve \e\tex« oi \}ti<^ %vmi& 
nIphMbet. Having lettered the axes, all the parts on them, w\ve;^i\i«t \w>%ft « 
w^lnMyHxed to them, ixaxst be lettered with tlie «ame «it>\i»Jo^\.,C!W^\«8B% 
iMken that oaeaahaxia the pMHa most remote from the cy© a^ttSiW^'^sWuw* 
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earlier in the alphabet than tiiose parts which are nearer. It is not neeeaaarj 
that the letters should follow each otiier continooualj, as in the alphabet : — ^fiir 
instance, d, l, t may represent three cog-wheehi on the same axis ; n must be the 
most remote, l the next, and t the nearest. The role is, that " on any aads, a 
part which is more remote firom the ere than another, must inTsriabl^ have a 
letter which occurs earlier in the alphabet." By this system, Tery conside r aMe 
information is conveyed by the lettering on a drawing; but still more to durtia- 
euish parts and pieces, an index on the left hand, upper comer, is ^ren to euA 
large letter ; this is called the "index of identity^" and all parts which are abso- 
lutely fixed to each other must have the same mdex of identity; no two parts 
which touch or interfere with or cross each other, on the drawu^pi, must nara 
the same index of identity. This may generally oe done without taking higher 
numbers than 9. All pieces which are loose round an axis must hare a letter of the 
same character, Roman, Etruscan, or writing ; but a different index of identify 
will at once inform us that it is a separate piece, and not fixed on the axis. 

I shall now endeavour to explain now the transmission and action of one ^eoe 
on another is shown, beginning from the source of motion. Each part is written 
down with its working points ; those of its points which are acted on are on tiie 
left-hand side ; those points where it acts on other pieces are on the rigfat*lyttid: 
if there are several, a bracket connects the small letters with the large. The 
pieces bein^ arranged, arrow-headed lines join each acting or drivins: point of 
one piece with the point of another piece, which it drives or acts on. It is usually 
necessary to make two or three adcutions when a machine is complicated, befbre 
all the parts can be arranged with simplicity ; but, when done, *' the trains," ai 
they are called, indicate with the utmost precision the transmission of foroo or 
motion through the whole machinery^ from the first motive power to the final 
result. It is, however, one of the principles of the notation to fiive at one fkm 
the greatest possible amount of inrormation, so long as no coimision ia madet 
and it has been found that without in any way intenering with the simphoity oC 
" the trains," a great deal more information may be conveyed. For mstanoe. 
whilst looking at the trains, it is often convenient or necessary to know some- 
thing of the direction of the piece under consideration, and, by the use of a few 
aij^ placed under the large letters, we can convey nearly idl that is wanted in 
this respect. Again, though the drawings of a machine are specially intended to 
give the size ana shape of each piece, yet, bv the use of some signs of form which 
are placed over the letters, the shape of each piece may be indicated. It is found 
that these signs do not coiifuse the trains ; but, on the contrary, extend their use 
by making the information they convey more condensed, and more easily acoea- 
aible. 

I now pass to " the cycles," as they are termed, or to that part of the notalaoii 
which relates to the time of action of the different parts of a machine. '* The 
cycles" give the action of every part during the performance of one complete 
operation of the machine, whatever that may be. Each piece has a column of 
its own, and the ^ints by which it is acted on are placed on its left-hand, and 
the }>omt8 by which it acts on other parts are placed on its right : and eadi 
working point also has its own column. The whole length of the colunn indi- 
cates the time occupied in preparing one operation, and we divide that time into 
divisions most suited to the particiuar machine. During each division of time 
that a piece is in motion, an arrow up and down its column indicates the feet ; 
and during the time of action of each working point, an arrow in its colunm shows 
the duration of its action. The times thus shown are, of course, only relative and ^ 
not absolute time ; but it would be easy to show both, by making the divisions of i 
the column correspond with the number of seconds or minutes during which the | 
machine performs one operation. The arrows which point upwards indicating 
circular motion in the direction screw in, and the arrows which point downwards 
screw out ; where the motion is linear, the downward arrow mdicates motion i 
from right to left. I 

A Correspondent of the AthencBum says : — ** If the Calculating Ma- 
€2ime of M. Schutz, of Stockholm, can be brought to construct tables I 
according to the duodecimal scale of Baroiv ^VW\o 'Pect^xv, Tvotioed in ( 
ihe AtAenceum of .Nbyember, 185i, and aU vrotka «kw^ <M^cvs^3a.\assvA *-«». 
geometry, astronomy, horology, navigatioxi, and imlii^rs wi\«Q«fc> iSms^ 



XSOHinOAL ANP USEVUL ARTS. 61 

1 made less difficulty a great advantage will be conferred upon 
Id. An examination into the truth of the matter by competent 
should be made ; and if found correct, let a set of the requisite 
e printed without delay, and let England go ahead and carry a 
» tiie nations. The Soman ten, X, or some other sign, would 
the cipher to be removed to the column of dozen or twelves, 
▼en might keep its place." 

•hutz*s machine has also been described in the lUusircUed LoTtdon 
where it is further elucidated with three engravings. 

IMPBOYE]> B0RI50 TOOLS. 

anrs have recently been obtained in America and Great Britain 
mprovements in Boring Instruments known as augers, bits, or 
," the invention of Mr. Ransom Cook, of the United States, 
mprovements are of a valuable character, and will tend to very 
imbly diminish the work expended in boring. To shipwrights 
lerSy of whose labour this operation forms a considerable and 
18 portion, the invention will be of great utility. It was sug- 
to the inventor by the microscopical examination of an insect, 
improvements consist in giving to the lips or cutting edges of 
implements a curved or gouge shape at their extremities, as well 
be under cutting or back sloping of those edges, in order to give 
diding or drawing movement in cutting. To enable others to 
md use the improved instruments, the inventor describes their 
iction and operation as follows: — "The body of the boring 
lent may be forged for this purpose in almost any of the forms 
ed, but my cutting edges are most easily adapted to the twist 
w auger and the centre-bit. In drawing or plating for the screw 
nth edges on my plan, the extreme or cutting end should be left 
iqnare, and thicker than for the ordinary lips. In hammering 
) lips before turning them, they should be extended from the 
ir centre farther than for right-angular lips. These lips should 
hammered so as to have some projection downwards, that is, 
from the handle end, somewhat in ike form of a swallow's tail, 
bhe hammer work is finished, the lips, except those for boring 
e, are to be filed or dressed with the under back slope. No 
lar angle is essential in this slope, but the angers seem to work 
d easiest when the slope is at about 45 degrees from the body of 
fier. These implements are then to be tempered, finished, and 
1 the same manner as the ordinary kinds. These boring imple- 
will be found to cut so much easier than those now in use, that 
^uire much less stock on their bodies, and but a small screw to 
lem to the wood." — Mechanics^ Magazme, No. 1688, 



SAKTH-BORIVa MACHINE. 

Colin Matheb has described to the Society of Arts a Machine 
Ki by him for Earth-boring, the chief novelties in which comirt 
form of the boring bead and the shell-pump, anii ^^ i&n^ ^ 
^ the percussive motion. The latter is acoomp^ii^<^\)l i&0HHk 
an cylinder, the steam being admitted at \Xl^ \»\X«ni «s^l• ^ 
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cast-iron rod in connexion with the piston raises the pulley over which 
the guide-rope is passed, and so lifts the boring-head. When the piston 
has reached the top of the stroke, a projection in the same rod is made 
to act on a cam, by which the steam is shut oSy and the exhaust-port 
is opened. The boring-head and piston then fall by theu: own wei^^ 
Yery fEtvourable results were said to have been attained by the use of 
this machine ; but it is right to add, that Mr. Herbert Mackworth stated 
in the discussion which followed its description, that still higher results 
had been attained in Germany by the use of an apparatus invented by 
Herr Kind. — Society of Arts Report. 

MARIKE&'S COMPASS. 

Mr. Gt, GK>wLAHD, of liyerpool, chronometer and nautical inatrameBt 
maker, has patented a new description of Mariner's CSompass, having 
cards of a spherical, cylindrical, or other similar form, wi^ the poinls 
marked on their peripheries. The nature of the invention is described 
as follows : — '' The inventor constructs a compass with the points or 
graduations marked on the exterior periphery of a zone-shaped cazd^ 
instead of upon the upper surface of a flat card ; and is thereby enaUed 
to raise the compass to a considerable height above the deck of the 
vessel, and thus to diminTsh the local attraction of the iron-woriL of 
the vessel ; at the same time the indications are rendered very distinot^ 
and the steersman is enabled to see both the head of the veraelandtiis 
compass with a much less movement of his eye." 

Mb. J. Gray, of Liverpool, has invented a method of so arraDging , 
and constructing Ships' Compasses as to counteract the vibratory action 
to which they are subject in steamships and other vessels. The oompasi 
is suspended within a vessel or bowl, which is held in a state of 
suspension within another vessel or bowl containing fluid, which Mr. 
Gray prefers to be of thick varnish, on account of its adhesive and 
sluggish action, which is beneficial in keeping the inner bowl steady. 
Mr. Gray connects the bottom of the inner vessel or bowl with the 
bottom of the outer vessel or bowl by springs ; and he also connects 
the upper and inner rim with the outer rim by vulcanized India-rubber 
or other springs ; the inner vessel or bowl being kept in a central pon- 
tion by tangential screws, so as to counteract the lateral action, whilst 
the springs below will regulate the vertical position of the inner bowl 
in conjunction with the fluid contained in the outer bowl. 

IMPROVED SLIDING RULE. 

Mr. Charles Hoarb has devised certain modifications in the Sliding 
Bule : there is much that is new and useful in the arrangement, and 
the changes introduced will evidenljy simplify the method of using an 
instrument scarcely yet sufficiently understood, and certainly not so 
extensively employed in making calculations as it deserves to be. 

The chief advantages of the New Rule are a series of new gauge- 
pomta, hj which brickwork of any thickness can be converted to 
standard, or cubio measure; a table of conBtKnt&, \a fsMolita.^ the 
/bnzuDg of eatimateB, and the gange-pointa {oxpoVj^on.'&«si^ m<^«e^^^«ri 
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dearly inlralftted ; irith ooneifle formuln for the Tarious operationB, 
whielif with the nwemarj gauge-points, are engrayed on the face of the 
lufenunent^ thus prerentingthe neoessity for trusting to, or taxing the 



By mme slight meehanical improvements, the rule is also made nsefnl 
m plm drawing ; and the whole is evidently got up with the care and 
exoellenoe of manufiEicture, generally found in the rules and scales 
manufactured by Mr. Tree. — Proceedings of the InatitiUion of Civil 
Engineen, 

MIIOHEL'8 TTPBHBZTTnra MAOHIKE. 

This Ifairfifnft, the invenlaon of the brother of John Mitchel, the 
Iziih afitotor, is described in The New York Evening Mirror as 
worting with remarkable accuracy and rapidity, at Trow's Printing 
Office, IB Queen Anne-street, New York. *' We hare before us," says 
iheEflporl^ ''a eomple of images of the 'first proof of this machine- 
wink ; and it is remarkably free from errors. The machine is of a 
tnaagiilar diape^ ataaswhaA resembling a grand pianoforte, only not 
as laige. It has a k^-board oorrespond^g to the letters of the 
alfhabet andtfae 'punctuation marks,' as the keys of the piano repre- 
aent the 'variona notes in the scale of music ; the work is done by 
plajiag vpon the finger-board precisely as tunes are played upon the 
pianofiirte. 

«( This part of the performance is done by girls, who acquire the art 
with great facility. The letters are supplied by long'galleys, each filled 
with • single letter, whidi require constant replenishing ; and every 
iovdk wpon the key sends the desired letter into a long line beneatii the 
— ^*^«*, from which it is taken by a compositor, broken into lines to 
soii Hm width of his page or column, and justified. The ' distribution* 
of the type is as ingeniously managed as the ' composition.' Mr. Trow 
jwfM'ww US that one of these machines will do the work of five men. 
The ftillowing additional details are from the New York Tribivne: — 

'"Vtre g^ve employment to ten large, and an equal number of small girls, with 
afDHMsato oversee, and one additional female to suppljr the machines with l^pe. 
Two eomptiMtoM alternately relieve each other, first setting and next iustifjong a 
qiMDtily of jnatter, while the smaller attendants busy themselves in distributing 
waA amnging the type for the machines. Three thousand ' ems' of long primer 
hare been set up per hcmr, or twenty-six thousand in a day of ten hours, by one 
girl ; bat much depends, of course, on the skill of the operator." 

XAOHIHB VOB XAKINa BUTT HINOBS. 

Mb. Ohables Miller, of New York, in patenting a machine for 
aannfiMtnring hinges, claims a series of punches, which cut out two 
Uanks of proper shape, with a pair of bending rollers, for giving the 
proper bend to form the joint : by this means, two pieces of metal, fed at 
proper intervals, are cut, bent, and put in position ready to receive the 
j^ ; 80 controlling the action of the punches, rollers, and cutters, that 
they act nearly simultaneously during each inteTm\moii oi V)ti<b i<^ 
mtrretaent, the rollers following the punches, and ike cw\Afet^ %X]L<(:o^QJ^2a^ 
A> ibe rollers; the arrangement of wire feeder and cui^ik% ^^^^dSAib^>aiK 



64 TIAB-BOOK OF lAOfS. 

and the press -which carries the dosing die that the rotating wheel may 
hold the hinges — first to reoeiye the wire for the pin, and afterwards to 
haye it closed or rivetted — an eccentric curred piece for finiahing the 
Insertion of the pin in the wheel, and the general oomhination i tiia 
several mechani(»kl arrangements forming a machine for the mano&c- 
ture of hinges from bars or strips of metsd complete at one operation. — 
Mining Journal, _ 

* FILE-UAKIKa BT KACHINBBT. 

A FiLB-cuTTnra machine has been patented by a Mr. Ross, of Glasgow. 
By its agency, says the North British Mail, files can be struck, and 
that i:. a superior manner, with an advantage in labour alone of atleasl 
200 per cent, over the old process of hand stnking. A skilled file-enftfcer 
will strike by the hand somewhere about twenty common forty-indi flat 
bastard files in a day. One of Mr. Ross' machines, under the directioa of 
a boy, will strike sixty files in the same amount of time. The ™*^^«™<» 
is so simple, too, that an uninitiated boy can in a few hours be in- 
structed to attend it. A one-horse steam-power is capable of dzmng 
six of these machines ; and, with some practice, a lad might be able to 
attend two of them, for they stop of themselyes when a certain portikm 
of work has been completed. The machine-made files hare alnady 
found their way extensively into use, even on the other side of the 
Atlantic. 

IBOH-PLATB OVTTIKa MAOHINB. 

A NEW machine for this purpose has been made by Mr. Oaldwdlf 
engineer, Glasgow. It weighs between six and seven tons. The action 
of cutting the plates is said to be exceedingly simple. The machine can 
cut plates varying in thickness from Jths of an inch to the *l»it*i^^wt 
made, and 7^ feet in length. One of the blades is stationary, the other 
circular, and fixed to a wheel and pinion, and can be driven either 1^ 
the hand or by any other power. It is expected to supersede the pre- 
sent tedious method of boring and chipping the edges of plates used in 
ship-building, as it can cut tJbe plates at any angle, and with a strai^t 
edge. The invention is American, but the patent, it is said, has 
been secured for Britain. There is a machine of this kind inopentimi 
in one of the Government dockyards. — Bwlder^ Ko. 663. 



MACHINE VOB QUABBTINO SLATE. 

Mb. H. J. Bbemnbb, of Nazareth, Pennsylvania (U.S.), has intro- 
duced a machine to supersede the process of cutting grooves in slate 
rock to a certain depth by the common pick, and then taking off the 
several layers of stratification to form roofing rectangular slates. The 
machine is worked by hand, and is so constructed that the entters 
having formed a channel forward, it turns at right angles, and cuts a 
transverse groove : this operation being continued, cuts out the four 
perforationa with great rapidity, and perfectly true. It is stated that 
one man can cut as much slate in a day \>y tihia m««!i*& «& i-^^^e men 
fy' the old pick By stem. —Builder, No. 62S. 
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VUU-BBIOKS. 

Ms. GaoBcn- NoBU^of Pensher, kas patented an inventloii, by which 
il is propooed to do away with mannal labour in the mannfactnie of 
Kze-bricikB made £rom gronnd clay ; by passing it dizectly from the 
grinding mill to the machine, where it is made into bricks ready for 
tha kiln, instead of adding water and making it into a paste, aceorduig 
to the present process. This operation will saye the expense of drying 
flats, and coals, now nsed for preparing bricks for the bnming kiln, and 
will prevent any alteration in form of the wet brick by handling. The 
invention consiats of a eombination of hydraulic machinery, for com- 
prwwiTig day in a pulverized state into bricks; and for chan^ng the 
pontion of the moulds in which the clay is compressed, so that they may 
in and diaehaige themselveB after compression. 



num ISDUSTBT 09 THB imiTBB STATES. 

A PAFIB has been read to the Society of Arts *'Onthe Iron Industry 
of the United States," by Professor Wilson, F.&.S.E. The iron- 
■■tiiig reaonxoes of tiie States are very great — the distribution of ores, 
naaj of tiie richest description, is general throughout the Atlantic and 
Weatem States, while the enormous area occupied by the coal measures 
tsiliiijs to the abundance of fuel for the development of industrial 
aompatiomk The make of iron is at present about 700,000 tons, 
about one-half of which was consumed for castings ; and the remaining 
pofrtioin is converted into wrought-iron, at a loss in waste, &c., of 
aboat one-third. As the present annual consumption amounts to 
1,S00!,000 tons, or nearly 881bs. per head of the population, there is 
• de&dency of 600,000 tons to be supplied by other countries. This 
laige importation is obtained entirely from Gbreat Britain, and forms a 
•wmtf imiwrtant item in the commercial intercourse of the two nations. 
in fact^ our export of iron to the States is one-third more than our 
export to all o^r countries. The difference in price between the two 
— rkntw may be taken at 80 per cent. This includes all charges for 
fipBght^ eommiasion, insurance^ &c., about 50 per cent., and the ad 
'wa^anm import duty of dO per cent. In round numbers, pig iron sell* 
iig at liweinpool at 4ffs. to 50s. would cost 20b. at New York. Every- 
niHce in the States the charcoal forge is giving way to the superior 
advantages of the hot-blast anthracite furnace, economy of production 
being the main object now sought to be obtained. The use of the 
waste gases of the furnace is now bec(»ning universal ; and attempts 
an bebg made also to utilize another waste, and at the same timo 
cunbersome product, the slag or cinder, by a process of annealing. 
8oae specimens produced at the Bowlais furnaces by the same {oyk^ss 
wme exhibited. The last point to which attention was drawn was 
that of making wrought-iron direct from the ore. The process referred 
to was patented in 1851, and is in operation at Cincinnati, and at 
Newark, New Jersey ; and another on the same principle by General 
Purvey, is carried on at Motthaven, New York. In bo^ 'Vbfe wscl- 
rmnhn is effected by mixing the ores wiib firom ^0 \o ^ "^^ ^«Gfw. ^ 
fuel. The ore and fad are reduced to a coarae -pixwdLQC wAVniai&jb^idss 
mixed. Tbey are then Jed into a series of boppera ot mjaastis «k««sA. 

E 
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which the flames and gages firom a furnace play. By these means the 
fuel is ignited, and bums at the expense of the oxygen of the ore, and 
metallic iron is left mixed with the foreign substances usually accom- 
panying such minerals. This reduced ore then descends down a dioot 
to a furnace suitably arranged, and is subjected to a temperature suffi- 
cient to bring the iron to a pasty condition, when it is worked together 
in a puddling fomaoe, and drawn out in balls of the required size f<»r 
tilting. 

XINEBAL INDUSTRIES 09 THE T7NITED KIHODOU. 

Mr. Robert Hunt, F.R.S. , Keeper of Mining Records, has read to the 
Society of Arts a paper on this important inquiry. Tin first claimed the 
author's attention. It was obtained at a very early period in western 
Com^ jkll, and the districts westward of Helston and those around &L 
Anstle were the localities from which the ancients most probably 
derived their supplies. Tin mining, in the strict sense of the teim, 
was unknown before the time of the Romans, previous to which it waa 
obtained by washing the drift deposits of the valleys. The total quan- 
tity of tin ore raised in GomwiJl and Devon in 1853 was 8866 tons, 
the average value of which was 68^. per ton, producing 65 per cent., 
or about 6000 tons of metallic or white tin ; we also imported about 
2500 tons, and re-exported about 1000 tons of the foreign tin, and 
rather more British. A process invented by Mr. Robert Asland has 
lately been put in operation at the Drake Walls mine for the purifica- 
tion of tin ore. It is essentially one for effecting the combination of 
tungstic acid of the woolpaur with soda, by roasting and dissolving out 
the tungstate of soda. A process introduced by Mr. J. A. Phillips 
also promises many advantages. 

Out of the tin produce another branch of mineral industry, though 
not a very large^one, arose. This is the production of Arsenic, esti- 
mated at 2000 tons annually. The chief market for this is, however, 
now closed, the principal portion having been used in the preparation 
of Russian leather. The importance of scientific knowledge to our 
mining population is well exemplified by the fact, that hundreds of 
tons of the grey sulphuret of copper have been thrown over the cliffs of 
the western shores into the Atlantic Ocean, and hedges have been built 
with copper ores of twice the value of the ordinary copper pyrites. 
Indeed, for along period, tin mines were abandoned when the miner came 
to the yeUowa — ^the yellow copper pyrites ; and only about one hundr<Hi 
years back was attention drawn to the value of these ores. "Som thei^e 
are about one hundred copper mines in Cornwall, the annual value of 
the produce of which amounts to 1,200,000Z. The smelting is carried 
on at Swansea, where the Cornish copper ore is combined with the rich 
ore imported from Cuba, Chili, Peru, Spain, South Australia, &c, 
from which we import some 53,000 tons annually. In 1854, about 
80,000 persons were employed in and about the Cornish mines. Of 
tJbeee 6500 were women, and 5000 children. Nearly all the lead ores 
raised in tbia conntiy contain more or leas wVvex,— \Jttft «t«fc ^1 li^tVs^- 
abipe. And of the noithem. counties contaimTig tVift \«afi^, ^\)2^a \>^<3«& t& 
J>evoQ and ConxweM contain the most. EoxmerVj i^ "w«Ja t^^'^* Y^^^XaJ^X^ 
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by the processes adopted — ^the oxidation of lead — ^to separate the silver 
when it existed in less proportions than fifteen ounces to the ton. By 
the process of desilyerisation introduced by Mr. H. L. Fattinson, F.B.S., 
it is now economical to separate the silver when no more than five 
omioes existed in a ton of lead. A process has lately been introduced 
in which sine is employed in combination with the fused metal ; by the 
action of affinity the silver is thus readily separated. The manufac- 
tures of carbonate or white lead, and of a new white lead, which is 
an oxy-chloride of lead, were then noticed. Nearly the whole of our 
supplies of zinc ores are derived from the Vielle Montague, there being 
bat two or three zinc smelting establishments in Great Britain, and few 
metallurgical processes are more crude than the operation of reducing 
xinc to the metallic state. The author then alluded in succession to 
manganese, antimony, nickel, and cobalt, our clays and salt, "t^assing 
^enoe to coal and iron. 

The raw material of our Mineral Industries may be estimated for 
tiie past pear at about 34,000,000Z. sterling. Experience has hitherto 
4oiie everything for those engaged, science but little. The vast specu- 
lation so injurious to legitimate mining, the child of ignorance or fraud, 
is the direct consequence of the want of that exact observation and 
i^jstem of record which sooner or later will establish some constants 
by which mining industry may be guided. Again, humanity demands 
that no effort should be spared to lessen the frightful loss of life-^ 
nearly one thousand men — ^annually sacrificed in our coal-mining ope- 
jwtiona. 

VBW FORMULA FOR CAST-IRON BEAMS. 

Mr. Fairbairn, in his recent work on Cast and Wrought Iron, 
states that, for bridges, warehouses, &c., cast-iron beams should not be 
loaded with more than one-fifth or one-sixth of the breaking weight. 
The following simple formula will give the safe load in cwts. 
equally distributed at one-fifth the breaking weight. It is derived 
from Mr. Hodgkinson's formula for the breaking weight in tons in the 
middle : — 

^ 2Qad 

w = 

I 

where W = breaking weight in tons. 

u =, area of bottom flange in inches. 
d =. depth of beam in inches. 
I = len^h between supports in inches. 
'' The new formula is — 

L 
where S = safe load eqnaUy distributed in owts. 
a SI area of bottom flange in inches. 
d = depth of beam in inches. 
L = length between supports in feet. 

The beams are supposed to be of Mr. Hodgkinaon! « B^ic^Qiii ^ \sc«»k«!^ 
tirei^gth, the Oanges being in the proportion o£ 6 Vil. — ^R. H. Skoaje^ 
Journal of the Society of Arte. 

b2 
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MANTTVAOTUSB OF STEEL. 

Mr. Sandebsos has read to tho Soeiety of Arts a paper ^^On the 
Manufacture of Steel, '* which thus concludes : — 

From the outline which I hare given of the processes by which 
Tarious steels are manufactured, it will be seen that there are in each. 
great defects, want of uniformity, temper, or clearness of surfiEUie, un- 
fitting them for many useful purposes. To obviate these defects, both 
bar converted and also raw steel are melted, by which the metal is 
freed from any deleterious matter which the iron might have con- 
tained; a uniform and homc^eneous texture is obtained, whilst an 
equality in temper or degree of hardness is secured ; besides which the 
surface is capable of receiving a high, clear, and beautiful polish — 
qualities which the other steels I have described do not possess. Tha 
first steel which may be called cast steel is the celebrated Wootz of 
India ; it is produced by mixing rich iron ore with charcoal in small 
eups or crucibles. These are placed in a furnace, and a high heat is 
given by a blast. After a certain tim6 this ore melts and receives a 
dose of carbon from the leaves and charcoal charged with it. Th» 
result is a small lump of metal with a radiated sur&ce about the sise 
of a small apple cut in two ; it is very difficult to w(Nrk ; nevertheless 
swords and other steel implements are manufactured from it ia the 
east ; it is not found in England as an article of commerce. The 
melting of bar steel was first practically carried out by Mr. Huntsman^ 
of Attercliffe, near Sheffield, whose son yet conducts its manu£EU!ture^ 
for which he enjoys a very high celebrity, by making use of the best 
materials, and insisting upon the most careful manipulation of his steel 
in every process. The manufacture of cast steel is in itself a very 
simple process. Bar steel ia broken into small pieces, which are put 
into a crucible, and are melted in a furnace about 18 inches square 
and 3 feet deep. The crucible is placed on a stand 3 inches 
thick, which is placed on the grate bars of the furnace. Ck)ke is used 
as fuel, and an intense heat is obtained by having a chimney about 
40 feet high. Although a very intense white heat is obtained, yet! it 
requires 3^ hours to perfectly melt 30 lbs. of bar steel. When tiia 
steel is completely fluid, the crucible is drawn &om the furnace, and 
the steel is poured into a cast-iron mould. The result is, an ingot of 
steel, which is subsequently heated and hammered, or rolled, according 
to the want of the manufacturers. Cast steel is not only made of many 
degrees of hardness, but it is also made of different qualities ; a steel 
maker has, therefore, to combine a very intimate knowledge of the 
exact intrinsic quality of the iron he uses, or that produced by a mix- 
ture of two or three kinds together ; he has to secure as complete and 
as equal a degree of carbonization as possible, which can only be at- 
tained by possessing a perfect practicid and theoretical knowledge of 
the process of converting ; he has to know that the steel he uses is 
equal in hardness, in which, without much practice, he may easily be 
deceived; he must give his own instruction for its being carefolly 
melted, and he must examine its firactme \>7 \sKiB2kiD% ^ \k^ «&!i q£ 
each ingot, and exerciae bis judgment wbfi^er or "m^ \PNi^«* ^^ ^*=^^ 
ifeen taken ; hesidea all this knowledge and caxe, «i i*««^Tas^« \ia& \» 
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adapt the capaibilUies of his steel to the wanU and requiremefUs of the 
oonsnmer. There are a Tast yariety of defects in steel as usually ma- 
nnfactnred ; bnt there are a £ur greater number of instances in which 
Btoel is not adapted for the manu&oture of the article for which it was 
expressly made* Oast steel may be manufactured for planing, boring, 
or turning tools ; its defects may be, that the tools when made, crack 
in the process df hardening ; or that the tool whilst exceedingly strong 
in one part, will be found in another part utterly useless. 

TEMPBRING OF STEEL. 

Ie the diseoasLon <m Mr. Sanderson's'paper, '' On the ManufSeu^ure of 
Sted," read to the Society of Arts, an inquiry was made as to the kind 
of steel suitalde for particular articles, and how its quality might be tested. 
!rhis gaye rise to the remark that the Tempering of Steel depended on 
tiie skill and experience of the workman. Mr. Hany Scrivenor, of 
LiTerx)ool, has, however, obtained from a clever workman the following 
memoranda on the subject : — 

''I teceived your letter inquiring what Bi&eL was best for different 
kinds of manu&ctures. I should say cast-steel, if it can be applied ; 
^kmble shear fco- hatchetSi or any kind of edge tool that cannot be well 
made of cast-steel. The temper to be as follows : — 

" 1st. "For boring cyHnders, taming rolls, or any large cast-iron, let it be as 
hard as water will make it, minding not to heat it more than a cherry red. 

Degrees Fahr. 
2nd. Tools for turning wroneht-iron pale straw colour 430 
3rd. Small tools for cQtto, shade of darker yellow . . 450 

4th. Tools for wood, a shade darker 470 

6ih. Tods for screw-taps, &c., still darker straw odour 490 
dth. For hatchets, chipping-diisels, brown yeUow . . 600 
7th. For small rimers, &c., yellow^ alightly tmged with 

purple 520 

8th. For shears, light purple 530 

9th. For springs, swords, &c., dark purple .... 550 
10th. For mie saws, daggers, &c., dark blue .... 570 
11th. For hand and pit-saws, &o., pale blue «... 590 

** The temper greatly depends on the quantity of carbon that is in the 
steel — ^this the practiced man soon finds out^ and he tempers or draws 
4own the tool accordingly." 

BBONZB OULSTING VOR THE COLOSSAL WASHINGTON KONUHENT. 

The casting at Munich of the horse for the above monument is one 
-of the great feats of modern foundry, as fifteen tooa of bronze had to be 
m^ted and kept in a state of fluidity. For several days and nights 
previously, a large body of fire was working at the huge masses, which 
required to be stirred at times, to which they answered in a grumbling 
tone. Still, when the bronze was entirely liquified, an ultimate essay 
was made in a small trial cast, and for heightening the colour some 
more copper was even then added. Successively, all the chambers 
tlm>ngh which the metal had to flow in the form wexe d»ural <2ti ^^ 
coal wiUb. wMob they had been kept warm, and \!b.e i&»£\xs£ xi^^saBa^i^ 
^oauamed aU the air spiracles and the issues oi ^t^ mi^txi^^ >(2t^sa^H^ 
props of the different tubes were set, and every tsvmv \iaA.\^ ^so^ 
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and place assigned to him. Finally, the master, amidst the intense 
expectation of the many art-amateurs present, pronounced the words, 
<* In the name of God ;" and then three mighty strokes opened the 
fiery gulf, out of which the glowing metal flew in a circuit to the large 
form. The sight was magnificent; and in the little sea of fire stood 
the master, and gave his commands about the successive opening of the 
props. Hot vapour poured forth from the air spiracles ; in the con- 
ducts the metal boiled in waves ; still, no decision yet, as the influx of 
the bronze in the very veins of the figure could be but slow. At once 
flaming showers jumped out of the air-conducts, and the master pro- 
elaimed the cast to have succeeded. A loud cheer followed, when the 
master approached Mr. Crawford, the artist of the Washington monu- 
ment, to congratulate him on this success. Another cheer was giyen 
to M. de Miller, the chief of the Royal Foundry of Munich, who had 
personally conducted the work. — Builder, No. 665. 

CAST-STEEL BELLS. 

The Sheffield Independent records that the firm of Naylor, Yickers, 
and Co., Millsands, have introduced into Sheffield a new trade, in the 
making of Cast-Steel Bells. These bells are extensively used in Ger- 
many ; and steel has these advantages over bell-metal, that the bells 
may be made thirty per cent, lighter, are only about half the price, and 
are very much stronger. We often hear of much hesitation about 
ringing the bells of old churches, for fear of danger to the tower. If 
the bells could be replaced by others of only two-thirds their weight, it 
would probably obviate the difficulty. In casting a steel bell weighing 
25 cwt., it required fifty-six pots of steel, and the whole were poured 
with rapidity and order in five or six minutes. The casting is said to 
have been successful, producing a sound bell of great size and power^ 
and of good tone. 

NEW IBOK SHOT-TOWBR. 

A Tower formed of cast-iron, for the manufacture of shot, has been 
erected in New York, by Mr. J. M*Cullough, a shot manufacturer; 
the designer and builder being Mr. James Bogardus, who is called the 
first projector of iron houses. The foundation of iJie tower is of solid 
masonry, 4^ feet thick, on a basis 18 feet below the surface of the 
ground, and 25 feet diameter : on this is bolted the first portion of the 
iron structure, through twenty holes, 18 inches apart, by wrought-iron 
bars 2 inches diameter, to which the lower tier of cast-iron pillars is 
keyed. This tier of cajst-iron columns supports the entire superstruc- 
ture; they are said to be of sufficient strength to sustain a weight 
of 28,000 tons. Upon the tops of the first tier of these columns 
rests a cornice, made in ten sections, each pair meeting over the centre 
of a column. Upon the lines of junction stand the next tier of columns, 
then another cornice, succeeded by more columns, all made to break 
joint, and firmly bolted together. These are carried up to the height 
of 174 feet above the ground. The tower tapers from 25 feet outside 
diameter to 15^ feet^ the inner compartment being 2 feet less. The 
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metal employed in the constructioii is something under 100 tons, less 
than 170Ul part of what the first tier of columns would sustain. Mr, 
MK)iilloHgh estimates that this tower is capable of making 5000 tons 
of shot per annum. — 3mlder, No. 671. 



SnrOVLAB PSOPEBTT OF WIBE. 

Thb partner of a large manufacturing firm for telegraph cables 
states, that on reoeiying new Wire from the wire-drawers, it was often 
found so brittle that they could not work it. On obserying this, they 
threw it aside for some months, by the end of which its brittleness 
diaappeazed, and it was found to be tough and good. — HeraptUh, 



PBESBRTATION OF TIMBER. 

Mb. a. K Paschal lb Gbos, of Paris, and Castle-street, London, 
has patented '*a new mode of effectually Preserring Timber and all 
kindis of wood" by means of a cheap chemical compound, which does not 
destroy the fibrous structure of wood, or otherwise injure it. For this 
purpose there is employed a solution of muriate or hydrochlorate of 
manganese^ resulting from the manufacture of chlorides of lime and of 
the bleaching liquid called lye, or water of gavelle, or chloride of 
potash, which residue is at present treated by manufeMsturers as waste. 
This salt containing a great portion of acid, it is neutralized by the ad- 
mixture of chalk (carbonate of lime) or of oxide of aluminum. The 
salt when thus reduced to a neutral state, gauges by the aerometer, 
used for concentrated acids, from 30 degrees to 85 degrees ; and may, 
therefore, be easily carried to the place where it is to be applied as a 
wdutien, containing three parts weight water to one of add. The acid 
in the residue may also be neutralized, and the ferruginous matter in it 
precipitated by means of oxide of zinc. There is thus obtained a double 
salt of manganese and of zinc, which is said to have the same or supe- 
rior preserving qualities, as the double salt of manganese and of lime 
inroduoed, as above described. This double salt of manganese and of 
nnc may be y&j efficiently applied to absorbing the effluvium of putrid 
or potresoent matter. For preserving wood the solution obtained in 
either of the two ways described is poured into a trough, and the im- 
mendon of the logs, or pieces of wood, is effected by placing them 
vertically in the trough, in such manner that they are steeped in the 
liquid to about three quarters of their length. The wood is thus sub- 
jeeted to the action of the solution, during a length of time varying 
from twelve to forty-eight hours. The solution rises in the fibres of 
the wood, and impregnates them by the capillary force alone, without 
requiring any mechanical action, whilst a horizontal immersion under 
the same circumstances has been found to produce no satisfactoxy 
effect. The timber which has been thus prepared is said to acquire 
new properties, — ^to become incombustible : neither has change of 
temjieratuze any influence upon it. ' * It is hardened, and the preservation 
is more lasting than that effected by metallic sulphates, which weaken 
the ligneous fibre, and impart to wood brittleness, and a tenden<7 to 
isnck and warp under the action of heat." The patentee farther w* 
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markB, that it will be easy, and in loiiie cases oonyenieni, to oombine 
the good effects of creosote wifch those of either of the two solatioiui 
obtained as aboye described. For this purpose he dissolves in concen- 
trated sulphuric acid a variable quantity o£ some tarry or resinous oil ; 
he then dilutes this solution with water, and mixes a suitable quantity 
of it with the solution of muriate of manganeae when required. 



YSFTIIiATIOH BT FAVB. 

A PATBNT has been granted to Lieut. €k>ok, &.N., F.&.S., Pro&ssor 
of Fortifications at Addisoombe, '* for improvements in the method of 
Working Gfigantie Fjms, called punkas, for agitating the air in hoi^ital^ 
barracks, churches, and other large buildings in tropical climates, and 
in the height of summer in more northern latitudes.'' These punkas 
may be worked by manual labour, or by horse, buUoek, or steam power. 
The machine is so arranged, that one man can work sixteen punkas 
with comparative ease. This is the number usually required for £ui- 
mng the occupants of thirty-two beds, arranged in pairs, in an Indian 
hospital. The action of any single punka may be arrested without 
affecting the onward motion of the others, and set to work again at the 
will of the patient. For private beds, '* revolving &ns" are used, 
VfUhin mosquito curtains : these fans, by a simple and noiseless meeh»- 
nism, are made to fan the occupant for two, four, six, or eight houia^ 
according to the temperature of the room, and the consequent speed 
required. — Bwlder, No. 659. 

maiLTlSQ AND HSATma. 
Ms. John Lonobottom, of Leeds, has patented some improvements 
in combining atmosph^e air with hydro-carbons for the purpose oi pro- 
ducing Light and Heat. The invention consists in causing the 
atmospheric air, which is to be combined with hydro-carbons for ihe 
purpose of light and heat, to be passed in contact with pumice-stone, 
or other porous substance, saturated with caustic potadi ; and then 
to be passed in contact witii pumice-stone, or other porous substance, 
saturated with sulphuric add, in order to free the air from water. 
The dry and pure air is then passed in o<mtact with the hydro- 
carbon to be used, which, combining with the air, prod^uces a com- 
pound suitable to be used in place of gas. The air is propelled 
through the process by bellows or blowing apparatus ; and is caused to 
pass into, and in contact with, the hydro-cftrbon employed in a divided 
or thin stream by means of cups and floats ; the combined matters then 
pass into a gasometer, from which they are supplied for use in like numiyir 
as gas. By passing atmospheric air through a bath of pumioe-stone, or 
any otiier suitable porous substance saturated with caustic potash, fbr 
the purpose of absorbing the earbome acid gas contained in i^e air, and 
then through a bath of pumice-stone, or any other suitable porous sub- 
stance saturated with sulphuric aoid, for the purpose of absorbing any 
watery particles or aqueous vapours, and thus thoroughly desiccating 
or drying the air, and fitting it for the absorption of the vapours of hy- 
dro-carbons, it IS said to be rendered highly luminiferous, and well 
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suited for all the pnipoBee of which illuminating gas is sosoeptible. — 
Jfmmdl of the Society of Arts, No. 150. 

VHS TORBAKEHTLL XnrSRAL. 

Ths Quean's palaoe, says the Border Advertiser, has been for some 
time lighted by means of this valuaMe substance, gas from the Torbane* 
hill llxnend bkng destitute of sulphur. In 1854, 10,000 tons of the 
mineral were sent to London alone. Not long ago the French GtoYem- 
ment published a Report regarding this substance, which had previously 
lighted up the whole of the Hdtel des Invalides. This Torban^ull 
minflnd, adds our authority, is the means now resorted to for iUumi- 
natingmany foreign capitals, and it is sent to the most distant part of 
the globe. A ship loaded with blocks of this mineral conveys an enor- 
mous quantity of a peculiar oil, the source of the illuminating power, in 
the muilIeBt posedble bulk ; 75 per cent, or three-fourths of the sub- 
i being latent oil, and the rest pure day. 



ITEW BSFLECTOR FOB LiaHTS. 

A vxw Beflector for Lights has been exhibited at the Institution of 
CSvH Sngineers. It was composed of silvered porcelain, and appeared 
to possess a veiy brilliant polish, which was stated to be indestructible. 
Hitfierto reflectors of small sizes only had been produced, but by means 
now adopted it was expected that they could be made as large as 21 inches 
in diameter over the mouth. If this manufacture was brought to the 
perfiectiion that was anticipated, great economy would result, as the 
silvered copper reflectors, at present used, were very expensive origi- 
nallj, were liable to oxidation, and were frequently injured by the care 
of the attendants, in rubbing them to keep the reflecting surfaces bright. 
The new porcelain reflector had been transmitted by the Honourable 
Vaicfr Fitzmaurice to Captain Washington, B.N., by whom it was in- 
troduced to the notice of the meeting. 



XR. BABBAas'S OOOULTING LIGHTS. 

Mr. Babbaob suggests the application of this system to military 
openctions conducted in the night. He says : — 

Tlie £Edlure of the Sebastopol assault on the 18th of June has been 
asflribed to the mistake of a signal made by the general commanding 
one of the attacks — the fuse of a shell was mistaken for a rocket, the 
signal poreviously agreed upon. One of the most extraordinary features 
of the present war is the singular neglect by the allies of those aids 
which a highly advanced state of mechanicsd science places at their 
disposal. 

The Bussians, on the contrary, have for years examined and sys- 
tematieally treacnired up every invention which could contribute to their 



It requires no profound military skill to perceive that, under the 
peculiar features of the localities around Sebastopol, where combined 
attacks are directed by two commanders-in-chief, it is importxuit that 
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they shonld possess, if possible, means of instant oommimication witli 
each other. It is still more important that each commander b1ioii14 
have instant means of conveying orders to the leaders of eadi of his 
several attacks. Had this been the case, the mistake of ai signal would 
have produced but little inconvenience, because it might, as 00011 as 
perceived, have been rectified. The commanders-in-chief might com- 
municate with each other by a portable electric telegraph ; but this 
instrument could not be used by the advancing troops. A more effective 
instrument would be some simple telegraph, fixed at the two stationfl 
chosen by commanders-in-chief. 

During a night attack a very simple form of telegraph might be nsed^ 
which has already been proposed for enabling ships to commumeati 
with lighthouses or other vessels ; it is called the ** occulting telegraph." 
Its principle is equally valuable for enabling the seamen to x^ul tht 
number of any given lighthouse as soon as it appears above the horixon, cr 
forcommunicating his own necessity for assistance or the news he hnagu 

The best lighthouses consist of one argand lamp, surrounded by 
glasses, which concentrate the greater part of the light in a direction 
paraUd to the sur£ftce of the sea. Now, it is well known that if an 
opaque cylinder is lowered over the glass of an argand burner the light 
will be entirely hidden. If the shade be lowered, and then qmiSly 
raised, the light will suffer a temporary extinction, which is called an 
** occultation ; at whatever distance the lamp can be seen this ooenha* 
tion will be perceived. It has been found by experiment that if these 
occultations succeed each other at about the distance of one second, 
they can not only be seen, but be easily counted. Here, then, is 
a ready means of expressing small numbers. To express large nmn- 
bers, as, for example, 374, it is only necessary to make three sucoesiiTO 
occultations, and allow a pause of five seconds ; make seven suocessiviB 
occultations, and allow a pause of five seconds ; make four sucoessife 
occultations, and allow a pause of twelve seconds. After this the serief 
may be repeated. 

Thus the number 874 can be communicated to all within sight of the 
lamp in little more than half a minute. One great advantage of this 
system of signals is, that the number can be repeated by mechanism 
until it is acknowledged to have been observed. In the case of a light* 
house, the same number must be repeated from sunset to sunrise. 
Another advantage is, that this kind of telegraph is adapted to all exist* 
ing numerical codes of signals. During the day the light of the sun 
itself might be used for an occulting telegraph. The distance at which 
sunlight could be employed might, under favourable drcumstanoeft, 
extend to about 100 miles. 

In 1851 an occulting light was publicly exhibited in London. The 
plan was at that time communicated to the Trinity House. 

Occulting lights were subsequently approved by the Light-hovse 
Board of the United States, and Congress appropriated 5000 doUars l9 
make experiments upon them. 

I have also evidence that the occulting system of lights was known 
at St. Petersburg in 1853, and I infer that it has been practicaUj 
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•pplied at Sebastopol from the following extract from the letter 
of the TVmes* correspondent at Balaklaya — {Times, Jnly 11) : — 

** A long train of provisions came into Sebastopol to-day, and the 
mirnnr telegraph, which works by flashes from a mound over the 
Bdbeek, was exceedingly busy all ike forenoon." 

This can scarcely apply to any other than an occolting telegraph. — 
Mechanics' Magazine, No. 1667. 

ITEW HSATIHa APPARATUS, BT MEANS OF FLUIDS. 

GnrXBAL H. Dexbikski, of Paris, has patented in this country, as 
mSl as in France and Belgium, new arrangements for Heating rooms, 
large buildings, and hothouses, and for Cooking and other purposes. 
The general principle is such an arrangement of fluted or plain tubes, 
with tufts of wire passing through them, to be heated in any convenient 
manner, as, while hot, can have water continually to flow over or 
tiurough thm. This heated surface being extensive, in proportion to 
the water to be heated, keeps the latter in a constant state of ebullition ; 
and by passing it in that state through other pipes, so as to re-circulate 
over the heated surfetce, great economy of fuel is estimated to be the 
result. Ornamental vases, pillars, plinths, and other architectural and 
fimeiliil designs, may be made the heating medium in halls, staircases, 
aing^ apartments, &c. One peculiar arrangement is adapted to camp 
poipoees, combining a heating apparatus with a large caldron for 
oooking the mess ^or the troops. 



smokeless furnace. 
Tir a steam-boiler furnace in action, on a twenty-five horse-power 
boiler, at granaries and flour-mills at Winchester 'Wliarf, Southwark, 
every alternate bar is so connected with a cross-piece at each 
end as to form one entire moveable frame, which is connected 
by gearing with the motive-power. The motion given to it is angular. 
What are termed the stationary bars are not fixed as usual, but hung 
10 as to balance the vibrating frame with the load of fuel which it 
has to move. The fuel is fed through a hopper and regulating incline 
plane, and the whole is self-acting, requiring, it is said, but little 
attention from the stoker. The saving of fuel is estimated at about 
ten per cent. — Builder, No. 642. 



SMOKE CONSUMPTION. 

A LSOTUBB has been delivered at Sheffield, by Mr. Cashin, C.E., ^' On 
Heat in relation to the combustion of fuel, and the perfect combustion 
of Smoke." The schemes introduced for the consumption of smoke under 
a system of rapid combustion were classed by the lecturer under three 
heads : — ^1. Those which cause the smoke from the fresh coal to pass 
through or over the more perfectly-ignited fuel. 2. Those which pro- 
vide for the admission of a supply of air to the gases. 3. Those which 
have a jet of steam thrown into tiie furnace or chimney. A number of 
the smoke preventing contrivances belonging to each of these classes 
» described, and their several advantages and defects pointed out. In 
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reference to a plan by Mr. Ashbeny, <^ Sheffield, he stated that, pos- 
terior to the bridge, Mr. Ashberry introduces a combustion chamber the 
fall width of the space between tiie boiler seating. The second bridge 
or wall of this chamber is bnilt dose np to the boiler, within an aper- 
ture in the centre, reaching to within about nine inches of the boUar. 
Through this aperture the flame and gases from the fire must pass. In 
passing over the first bridge the gases are checked in the centre and 
directed towards the sides of the furnace, so as to cause them to impinge 
against the part of the second bridge fiurthest from the aperture. la 
rushing to and through this aperture the flame and gases are oom- 
mingled and the gases thoroughly mixed, and if sufficient unoombined 
oxygen be present they necessarily inflame. Mr. Ashberry's plan, the 
lecturer added, had this advantage — ^that a constant supply of air il 
admitted through slots in the furnace-door. — BuUder, No, 640. 



VEW WATBE-W0BK8 AT HAMPTON. 

Bt an Act passed in 1852, the Metropolitan Water Oampanws are 
compelled to make stated changes in the service and mode of supjily 
within a certain limited period. The West Middlesex, the Qnad. 
Jimction, and the Southwark and Vauxhall, have their new works e«* 
tiguous to each other, on the north bank of the Thames, immodiatdy 
above the village of Hampton, 22 miles above Yauxhall-bndge. Fwtm 
this point the water is brought by the Companies to their several worki 
for deposit, filtration, and distribution by three great mains — ^two of 
36 inches and one of 33 inches diameter. These mains are together ^ 
capable of bringing 60,000,000 gallons in the twenty-four hours. The 
IlliistrcUed London News gives a view of the works, and these particu- 
lars : — *' As £m: as the village of Twickenham the mains lie side by side ; 
there the Grand Junction main diverges through Isleworth and Brent- 
ford to the woiks of that company near Eew-bridge. The two other 
mains, after bdng taken under the bed of the Thames at 'RJwhTn4m^^ 
separate at Sheen. The West Middlesex main goes through Mortlake 
to their reservoirs of deposit and filtration at Barn Elms, on the Surrey 
bank, opposite to, and connected by a main under the Thames with, 
their works at Hammersmith. The Southwark and Vauxhall mata 
continues through Putney and Wandsworth to the site of that compai^f 
works in the new park at Battersea. The length of the mains reepeo- 
tively is as follows : — The Southwark and Vauxhall, 13J miles, or 
23,000 yards; the West Middlesex, SJ miles, or 16,000 yards; the 
Qiand Junction, 7^ miles, or 13,500 yards. The aggregate area c^the 
sites of the works of the three companies, at Eew-bridge, Hammersmith, 
and Bam Elms, and Battersea, is 120 acres. The reservoirs and filter- 
beds at the works of all the companies are completed. The engine and 
boiler houses at Hampton are roofed in, and ready to receive the machi- 
nery, a considerable portion of which is on the gi'ound, and now fixing. 
The length of mains laid on is as follows : — The Southwark and Vauxhall 
Company, 12,500 yards ; the West Middlesex Company, 14,500 yards ; 
the Ghr&nd Junction Company, 7,500 yaid&. In ^i\^ «^a\«aifisa^ q£ the 
m&ma laid h compraliended the portion oi ^e V«ro ^^-SxiOci. ls^3Km&^lal[^ 
nnder the bed of the Thames at Bichmonai." T!Vi«e Oceiii^ e>.^N«ti ^ 
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witer to London during the last few months^ according to our anthority, 
kui fiOlen little short of 100,000,000 gallons. 

THE WSW RITES WATER. 

A *' Report to Mr. W. 0. Mylne, on the quality of the New Birer 
Oompany's Water," by Mr. T. Spencer, F.C.S., in reference to an 
analyiiB by Dr. R. D. Thomson, allnded to in a recent report of the 
General Board of Health on the epidemic cholera of 18M, has jnst 
been printed. Mr. Mylne is the engineer of the New Biver Company, 
on whose behalf Mr. ^ncer was employed to make new analyses, with 
the view of subverting those of Dr. Thomson, which alleged, inferred, 
fir inriniittted, the existence of two different qualities of water supplied 
by the New Bifer Company, the one considerably more impure than the 
other, and probably promotiTe of cholera in the district (Soho)to which 
it was supplied. ^Hiis the Company appears to deny, and Mr. Spencer's 
analyses to oontradiet ; his conclusions being to the effect that the New 
BiT«r water is much tiie same as respects purity that it was in 1851, 
when examined by Professor Graham and other chemists. As Dr. 
Thomson, howerer, did not give that categorical information as to his 
aoalyaes which Mr. Spencer demanded, but referred him to a second 
Bepart not then publidied, the latter has been unable to identify the 
precise source of the objectional water, as to which he considers that 
there must be some misfeake, either in the analyses or in the fact or 
mppoattion of its being the New Biver water. — BuUder, No. 657. 



k 



www FILTER. 

Mb. Gheatut, of Donington, near Spalding, loncolnshire, has in- 
vented a Filter, with whidi he has proved before the City of London 
Oommissioners that muddy, and even stinking water may be instanta- 
neoasly made sweet, varying firom 200 to 10,000 gallons daily. It is 
10 nmxkle in its eonstmction that, if properly attended to, it will not 
get oint ci order for twenty years ; whereas all others soon became use- 
leas by being choked up — ^to remove which difficulty, Mr. Cheavin's 
iHer has a cylinder and blow-pipe attached to it. In the above trial, 
Mr. Cheavin produced a bucketful of water which, but half an hour 
beftwe, had been taken firom the Thames at Southwark-bridge. It was 
very filtiiy, and of a deep green colour, stinking exceedingly. To the 
evident surprise of the majority of the Commissioners present, the 
wmter, poured in at the top, inst€»d of issuing in dribblets from the tap, 
aa in tiie case of the ordinary filters, poured forth in an uninterrupted 
flow, perfectly pure and bright, until the filter was emptied. 

SEWAGE 07 LONDON. 

Mr. J. B. Lawes has read to the Society of Arts a paper on this 
■abject, in which he first proceeded to point out what constitutes value 
in a manure, and next dii^cted attention to the composition of Sewage. 
Considering that human excrements were the main itein« ifs b^ XaJassL 
ink? etdcnlAtioD, be estimated the amounts of carbon. «n^ m\xQi\g£n. cnt!^ 
tamed per day in the food of individuals of diffeieiit dBUBBi^ ^^ ^^^ 
; registered the amounts of carbon expired AwVj V5 >iJaft Vm^W^"* 
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and then quoted or calculated from Tarious experimenters the amounts 
of solid and liquid excrements and the valuable constituents contained 
therein. Mr. Lawes calculated that the sewage of London, if entireljr 
freed from water, would amount to 51,286} tons, of which about one- 
sixth was nitrogen, namely, 8859} tons, equal to 10,758^ tons of am- 
monia. This is, however, unfortunately distributed through such a 
vast bulk of water, that the cost of its distribution would be enormoiii^ 
whilst it was questionable how far it would be beneficial for com crops. 
Various attempts have been made to solidify the sewage, but Mr. Lawes 
thinks that with our present knowledge the manufacture of a solid 
sewage manure is quite impracticable. He therefore recommended tiwi 
a few thousand acres at no great distance from the Thames should be 
devoted to grass, as the most suitable crop for the application of liquid 
sewage, and this would return to the metropolis milk and cream, with 
which the inhabitants are at present most inadequately supplied. Thft 
discussion on this subject extended over two evenings, and was well 
sustained. There was universal agreement as to the desirableness of 
freeing the metropolis and the river Thames of the sewage, but great 
diversity of opinion was exhibited as to whether the cost of the collect- 
ing and distributing works would be realized ; whether, in fact^ the 
value of the article would repay the expenses incurred in pumping^ &e, 

APPLICATION OF LIQUID HANURB TO SUBSOILS AKD BOOTS. 

The result of Mr. Wilkins's plan adopted on some waste land at . 
Wokingham, by way of experiment, for one year, has been published. , 
The liquid manure was applied through semi-cylindrical tiles laid convex 
side up on a water-tight floor of brick, edged round with bricks 4} 
inches high, and covered with soil to a depth of 18 inches, in which the 
crops were planted in lines running coincidently with the tiles. The 
same sorts of seeds were planted in duplicate on the same sort of soO, 
but without either the tile or brick apparatus. To the former, liquid 
manure was applied about twice a week ; to the latter, none was given. 
The results were quite extraordinary, especially witii mangel-wntzel 
and carrots. The mangel-wurzel was produced, with manure, at the 
rate of about sixty-nine tons per acre, the average weight of the roots 
being twelve pounds each, whereas on the unprepared piece it was four 
pounds, and on a piece of ground prepared with a top dressing of liquid 
manure, six pounds. Italian rye-grass was cut five times on the pre- 
pared bed to one cut on the other ; the fifth of the former being exceed«- 
ingly tender and juicy, while the one of the latter was tough and dzy. * 
Potatoes were doubled in weight by the manure. Hemp and flax grew 
luxuriantly by its aid. In l^ee months the hemp was six feet long^ 
and a second crop was then planted, which grew to the same length. 
Mr, Wilkins says, that even three crops, and for cattle, seven fsrops, 
annually, of the necessaries of life, might thus be produced. The cost 
of construction, however, is considerable. With bricks for floors, he 
eetfmatea it At lOOL an acre, but with gas tar and sand, at 50^ 
^ere are other difficulties in the way of t\ie ap^^caXicm. ^i \K\a T&L«th.Qd | 
oa the large scale, but we think we can. aeft \iow,>a5 «adL ol «Xa»xii-^^«>. 
Aad a circulating Bystem of valved and pextoxtAft^L m«Kvtt^^\vas ««»^ 
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difficulties might be overoome, so far as inequalities of ground are con- 
eemed; wheti^er to great profit remains as a furi^^er question. — 
BuOder^ No. 626. 

8U0AB 1IAKU7A0TUKE — OONOBETE CANE-JUIOE. 

Mb. W. a. Abohbald, a practical planter, with the view of preventing 
ihe waste incurred by the present system of making cane-sugar, which 
txcoeds one-half of the juice obtained from any given quantity of canes^ 
ills discovered a plan of importing the crops in the state of con- 
Mntrated juice, or converting them into a new saccharine material, 
nsUed Concrete Cane-juice. Some difference of opinion having arisen as 
to the practicability of making concrete from cane- juice, three im- 
postaat experiments have been made on canes imported from Demenura. 

The result of the first experiment is declared to have been highly 
jatisfactory. The concrete was made with the greatest £a.cility, being of 
4 handsome yellow colour, and became hard in less than half an hour. 
Por the second experiment the canes were cut into lengths, split with 
a knife^ and ground. They were by this time so decomposed, as to 
baire become red, and emitted a strong odour, like that of decayed 
pioe-apples. A sufficient quantity of juice was procured, by pressing 
the canes in a handmill. It was too nauseous to be drunk, owing to 
the fermentation that had taken place, and was of a dirty greyish 
white colour. The *' Archbald ingredients" were added successively, 
and mixed up with it, which first changed the colour to a light straw, 
and then made it perfectiy white and limpid, like filtered water. The 
whole process of subsidence did not occupy half an hour. The juice 
was now of an agreeable taste, and a quantity was poured into an 
iozn fiah-kettie, and allowed to boil. This it did, with the greatest 
lapiditj, without throwing up any scum whatever, and the evaporating 
psocess was continued until the thermometer indicated that the juice 
had attained the proper degree. It was then turned into convenient 
Teasels and set to cool ; but the article is not so good as that made 
<m the former occasions, owing to the very bad condition of the 



These Experiments have established conclusively the following 



1. That the ** Archbald ingredients" accomplish a perfect defecation, and that 
the fbrmation of scum daring the process of boiling cane-juice to the sugar-point 
ii avoided. By this the waste of juice for sugar-making process— estimated by 
tte lata I^. Shier, of Demerara, as not less than 20 per cent, on any given quan- 
tity in ibB ohur^ler— is entirdy obviated, and the labour of the men employed in 
■Vwmning under the ordinary process is economized. 

2. Th» the portion of juice which is usually converted into molasses — ^vaiying 
ttotti 40 to 66 per cent, on the quantity of sugar made in the ordinary way— is 
■oUdiflad, that is, converted into concrete. Hence, the waste on the estate, in 
Ttrioos ways, before shipment, and that which occurs, during the transit across 
lea, and saiwequently in the docks, amounting in the two latter cases to not less 
^min 17 per cent., can be prevented. 

t 3. That the whole of the ^uioe daily obtained from any given quantity of canes 
' may be made ready for shipment, in the state of concrete, withixi Vh«&\;<3.\q-<qs 
^ura after IhehUter bare been cut— an advantage which \ke ^\viv\«t wo^ \>Cka 
erebant will readilj appreciate, for by the ordinary pxoceaa \t \>«2ttLfi& ^bwsBv «» 
jyaatb to aix weeks to make only about half of such quantity Teadi^ Iqx ^Sbi^xaKO^ 
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4. That oane-joke mi^ be petfectlj defecated and ooocxe^ made irithont new 
machineiy, the process oeing quite simple. 

These Experiments have also shown tliat, by the nae of the ^'Axdi* 
bald ingredients," cane-juice, though in a high state of fermentation, 
may be perfectly purified and rendered fit for conyersion into sugar 
or into concrete. The canes in the present instance had been cut nearly 
two months, had been exposed to the heat of a ship's hold, and sob* 
sequently, in this country, to the deteriorating influences of exposure to 
atmospheric influence. It is well known that in the West Indies caast 
must be crushed as soon after they are cut as possible^ as when tkej 
hare been cut three days they eilJier will not make any sugar at aU, 
or they produce a material which is neither sugar nor molasses. At 
the end of a week they will not eyen produce this. 

We understand that this new process has been introduced with sie- 
oess into the Mauritius. The following extract from a letter fren 
that island, dated 13th January last, addressed to a merchant in Lon- 
don, shows that the ingredients are as easy of application for making 
sugar as for making concrete, on a manufacturing as they are on an. 
experimental scale : — 

''We succeeded in proying the efficacy of the ingredients in ftl«Miy?*g 
the juice, which the planta- made into sugar, and we f^alfulatft the 
improyement in the qiulity equal to 8s. per cwt.*' 

It may be obsenred, that in addition to the improyed quality of the 
sugar, there is an extra gain in quantity of at least 30 per cent. On 
the other hand, ^e cost of the ingredients for making sugar amoimte 
to not more, we are assured, than 7d. per cwt., and for concrete about 
6d. per cwt., which cost is coyered by a large economy in the earxant 
expenses of the estate, and in the saying of hogsheads, &o. 

To the friends of the negro this important discoyery recommends . 
itself, chiefly because 100 labourers are made equal to 200, as tl^y aare 
enabled to obtain from any giyen quantity of canes double the amount 
of produce in a state of concrete that is obtainable under the system in 
actual use. — Abridged from the Anti-Slavery Reporter. 

BEBTBOOT SUOAS. 

M. Maumen£ has inyented a new process of manufacturing Beetroot 
Sugar, by which the work may go on throughout the whole year, in- 
stead of for a limited period, as hitherto. His plan consists in extracting 
the juice from the beetroot, and immediately adding to it the proportion 
of lime sufficient to transform all the sugar into sacdbarate of lune, which 
may be afterwards used as required according to the usual processes. 

EXPASDIHG POBTABLE BSIDGE. 

At the Institution of Ciyil Engineers, Mr. Layanchy has exhibited a 
model of an Expanding Portable Bridge of his inyention. The system 
has been tried at Paris, where a bridge on this principle, fixed upon a 
boat in the canal, had been used for permitting the passage of troops ; 
the boat yielded considerably to the weight of the men brought upon it» 
but the bridge remained stiff, and the commanding oficer had reported 
well of its propeiHeB, 
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The principle was that of a number of strips of iron or wood, pinned 
together transversely at such points as that they shonld form a series 
of equilateral parallelograms, the extension being obtained by the 
moftion npon the connecting pins, somewhat on the '* lazy-tongs" 
principle. A bridge of this construction can be made very light for 
any moderate span, and be conveyed by a boat to be projected to both 
banks of a stream ; be used for the centre, or any portion of a long 
floating bridge of boats ; be carried npon a pair of wheels with a regi- 
iMnt, or used for numerous civil purposes ; and its construction is 
stated to be not at all expensive. 



TAB n&AniAOE OF THB LAKB OF HAABLBM.* 

M. B'Ehdbgebst, President of the Commission for the Drainage of the 
Haazlem Lake, has published a final Report on the condition of the 
enterprise. The total expense of the undertaking, from 1839 to 1855 
inehuEve, has been 8,981,344 florins ; the revenue proceeding from the 
land ledieemed and sold is estimated at 8,000,000 florins. The land 
was at first valued at 200 florins per hectare (2471 English acres). But 
saheeqvent examination proved that the soil laid bare by the draining 
operations was of &r greater value than was originally supposed. Thus 
in 1853, 784 hectares brought 575,000 florins, or 733 florins per 
hectare ; and though subsequent sales have not realized such large 
prices, yet the land commanded a much higher price than the firat 
valuation. ** This result," says M. D'Endegeest, '* surpassed all ex- 
pectation, inasmuch as the grand object of the drainage was rather to 
put an end to the encroachments of the lake, than to make a lucrative 
speculation of it." It is stated that a great number of farms are 
qninging up on all sides, and that the cultivation of the rich land is 
affording employment to many hundreds of labourers. The total 
amount of land available for agriculture is estimated at 18,000 
hectares ; and by proper care and supervision it is confidently expected 
ihk% no water-overflows will take plaice. 



ATTEMPT TO SOUKD NIAOABA FALLS. 

Thb person who has been making the experiment of sounding the 
river b^D^ Niagara Falls, writes as follows : — ** Another attempt was 
made with a similar iron of about 40 lb. weight, attached to a No. 11 
wire^ all freely suspended, so as not to impede the fall of the weight. 
I then let the weight fall from the bridge, a height of 225 feet. It 
struck tiie surface fairly, with the point down — must have sunk to 
some depth, but was not longer out of sight than abdut one second, 
when it made its appearance again on the surface, about 100 feet down 
the stream, and skipped along like a chip, until it was checked by the 
wire. We then commenced hauling in dowly, which made the iron 
bound like a ball, when a cake of ice struck it, and ended the sport. 
I am satisfied that no metal has sufficient specific gravity to pierce that 
current, even with a momentum acquired by a fall of 225 feet. The 
velocity of the iron when striking must have been equal to 124 feet per 
second ; and, consequently, its momentum near 5000 lb. Its sur&ce 
* Sm the worki described in the Tear-Book qf facts, 1^. 
r 
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opposed to the current was about 50 laperficial ixiches. This will give 
an idea of the strength of that current, and at the same time hint at the 
Titan forces that haye been at work to scoop out the bed of the Niagara 
river." 

^BOPOSED BUBXABIKB RAILWAY T17HNEL FBOM SHaLAHD TO FBAVOB. 

Akotheb new form of this project has been sketched out by 
Mr. James Wylson, C.E., in the lUuttrated London News, Mr. 
Wylson preludes his own modification of the tunnel by a brief histo* 
ri^ record of the various forms under which it has been suggerted, 
and points out the Builder's early connexion with the project. The 
names associated successively with it in this sketch are, Mr. Eettie^ of 
ehisgow, C.E., in 1838 ; Mr. De la Haye, of Liverpool^ in 1845 ; Mr. 
E. Pearse, of Tavistock, in 1846 ; M. Ferdinand, in 1848 ; M. Horera, 
in 1851 ; and Dr. Payeme and M. Favre, in 1855. Mr. Wylson*! 
peculiar modification of the idea consists mainly in the subuMnBoa, 
midway or more towards the bottom of the channel, of a tunnd built 
on pontoons at the surfiioe, and constructed in a way analogous to that 
pursued in the cooper's craft ; the tube being cylindrical, and coniiiting 
of a system of staves and hoops of wroughlriron, with some fleziblo and 
saturated sheeting between the two, and lined interiorly with dowellad 
brick, to moderate the buoyancy of the whole, and steady it in mtu 
below the field of storm-wave commotion altogether, where it would bo 
moored by weights of sufficient ponderosity after bemg sunk to its pod* 
tbn. The ends of the tunnel would be dosed each with a hemis^wra 
of iron, and access be had from above the surface of the water by shall* 
ing and platforms, so that the whole would float freely without any 
rigid attachment to the shores. There might also be shafts for venti- 
lation here and there along the line, with bells and lights to indioatt 
^e whereabouts of the tunnel to vessels passing it ; and the tunnel 
might be lighted by electricity, the tops and sides of the carriages being 
of glass. Mr. Wylson provides for various other contingencies iftto 
which we cannot enter. He estimates the total cost of his project, so 
fur as regards the tube itself at 15, 000,0002., or 750,0002. a mile ; the 
tube being suitable to a smgle line only, to be worked alternately to 
and fro. This estimate, as he remarks, is about two and a half times 
the cost of the London and Blackwall Railway. Mr. Wylson*B object 
is merely to indicate the practicability of the project, and advance it a 
stage or so towards its possible future realization. — BtUlder, No. 669. 
For several weeks some able hydzographers and engineers have been 
employed surveying the coasts in the neighbourhood of Boulogne and 
Calais on the Frendi side, and of Dover and the South Foreland on the 
English side, of tiie Channel ; as well as in taking soundings, with a view 
of reporting as to the feasibility and advantage of forming a communica- 
tion between the two countries by means of a submarine tunnel and 
railway. M. L. Favre (Niort^ department of Deux Sevres), the distin- 
guished French engineer, has published the details of his extraordinary 
scheme. He says : — * * Our project eonsistsin a tunnel formed under the 
sea, and offering as much security as a railway under the open sky. The 
^aiweJ will bepiesroed in a manner so that the bed of the earUi which 
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will diTide it £rom the sea will never be less than 25 metres even at the 
greatest depth of the straits. The tunnel will be lined with a doable 
arch, the first to be of granite and of impermeable cement, the second of 
thin iron plate, pierced in different places, in order to discover imme- 
diately the least filtration." The estimate of the dost is 100 million of 
francs. As to the choice of the line, the engineer discusses several roates, 
bat gives the preference to the first-named : — From Cape Gris Nez to 
Dover, in a direct line ; from Gape Oris Nez to Dover, touching the bank of 
Yame ; from Cape Blanc Nez to the Foreland ; from the village of Sanzatte 
to the Foreland. He says the soundings, which have been made with great 
eaze, show ns that we shall meet a rock, which will enable us to esta- 
blish a tunnel of very great solidity. The earth itself will form a 
natural vault of freestone, which will tend to prevent any filtrations. 
The system of traction proposed for the railway is the atmospheric, 
1^ which it is estimated the journey between France and England 
idll be performed in twenty-five minutes ! 



BIVOIiAIR's WATER-EKOINB. 

Ths Dundee Advertiier speaks in high terms of a Water-engine put 
iq[> fbr the writer by Mr. Sinclair, of Stirling ; and which, at an outiay 
c£ only one-half of what would be required for a steam-engine of equal 
power, gives twenty impressions in the minute, or 1200 in the hour. 
Aotwithstanding the high speed which this water-engine gives — as high 
as the press can be safely worked — the engine itself is in size little 
man than a toy, weighing less than a hundredth-part of the machine it 
works, and standing on no more space than would be required for a 
mall box, and on one-fourth of that required for the working of the 
ordinazy fly-wheeL The size of the sole-plate on which, the engine 
atandB is only eighteen inches by twenty-two inches ; the cylinders are 
cnly two and a half inches in diameter, with five inches length of stroke, 
and the top of the driving-pulley is under thirty-six inches from the 
floor.. The economy of space and power which it accomplishes depends 
upon the valves of the cylinder working on the pivots of oscillation, 
and on the fsuct that each cylinder is double, and gives twice the power 
of cylinders of the same size in the ordinary water-engines. It is 
Ihonight that while this engine answers so weU for the purposes wherever 
pressure of water can be had at moderate rates, it will be equally avail- 
4bble for numerous purposes in which a moderate or even a high speed 
withont great power may be necessary. With a reservoir at an eleva- 
tion of four hundred feet, a pipe discharging only eight gallons per 
minute, will give one-horse power. 



WATER SUPPLY 0* LOWDOW. 

The following views and papers have been produced upon this 
important inquiry : — 

'*At the Institution of Civil En^^neers, two evenings have been 
devoted to the discussion of Mr. P. W. Barlow's Paper, ' On some 
pecu^ar Features of the Water-bearing Strata of the London Basin.' 
It was contended that the sands underlying the chalk would be found 
the most certain sources of water supply. Tbe coiidi\^<Qifi& ^\k<^i^»itf^ 

p2 
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at Ghrimsby were different from those of the London basin ; and in thd 
latter locality, some years ago, in any well of moderate depth, water 
was certainly met with ; whereas, at present it was only found at con- 
siderable depths, and was only obtainable by great pnmping i)ower. 
The water was now chiefly found in the fissures and flint beds, and bat 
little in the solid chalk, beyond that held in suspension, and which H 
was difficult to extract. Water might be fonnd in sufficient quantity, 
in the chalk, for the supply of two or three suburban x>arishes near the 
metropolis, but the concQtions were very different from those of Lcmdon 
itself ; and it was strongly contended that it was illusory to trust to 
any such source for a large supply by Artesian wells. It was admitted 
that water was obtainable from chalk, diiefly, if not entirely, hy 
infiltration through the fissures and the layers of flints ; and that^ 
although chalk was a rapid absorbent of moisture, it did not readily 
part with it again ; nor in its normal condition would it afford a free 
passage for water, therefore it could not be correctly denominated a 
water-bearing stratum ; whereas sand could be correctly so termed. 
The chalk was, however, in certain districts, so intersected by fissures, 
and had such numerous layers of flint, that practically the effect of a 
water-bearing stratum was obtained ; hence the excessive pumping 
from one well would affect all around, as also the sources of the streams. 
Sand was, on the contrary, essentially a water-bearing stratum ; the 
facility of yielding moisture depending generally on the size, and 
therefore the collective compactness or openness of the grains. It waa 
as susceptible of saturation as the chalk; but not as capable of reten- 
tion of moisture. In some districts, the lower tertiary sands were 
mixed with clay, which interrupted the flow of water, wMlst in others, 
they afforded a free passage. It was mentioned that the lower green 
sand stratum had been reached in the Hampstead well, at a depth of 
1150 feet from the surface ; and a very short time would now demon- 
strate the correctness or the fallacy of the views, as to the quantity of 
water to be obtained from these strata. The wells under London do 
not now yield more than eight millions of gallons per day, and the 
water-level has been gradually sinking. In the year 1824, the water, 
when not affected by pumping, rose to within ten feet of high-water 
mark, but now it does not reach to within sixty feet of tilie same 
level. 

At the Royal Institution, Mr. Dickinson, F.R.S., has delivered a 
Lecture on the Water Supply, developing his own plan, which is 
partly based, it would seem, on a proposal, made in 1641, to convey 
water from Rickmansworth ; and another, by Mr. White, in the year 
1788, to construct an aqueduct for the conveyance of water from Hare- 
field, in Middlesex, to the north side of Portland -place. Mr. Dickinson 
proposes to take his supply from the river Colne, which has hitherto 
(he observed) been unaccountably neglected. This river is much higher 
than the level of the Lea ; and its chemical constituencies, which are 
pretty nearly similar to those of that river, may be pronounced inno- 
cuous. It is the opinion of the lecturer that a large supply of very — 
if not perfectly — ^pure water may be supplied from the Colne, by the 
principle of gravitation, to the inhabitants of Kensington, Fulham, 
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Knightslxridge, Brompton, Belgravia, and a great part of London. It 
is proposed to convey the water by means of an aqnednct to a large 
reservoir at Kilbnm, at 180 feet above the Ordnance datum; here 
it will be filtered, and hence it may be delivered, by a pressure of 
10 feet» to houses on the low level of Westminster, Belgravia, &c., at a 
high service of 40 feet above the pavement, so that water may be sup* 
plied at all times at high service. The aqueduct is to be a reservoir 
of moving water, well guarded by gratings, and carefully secluded from 
trees and the possible infusion of vegetable matter. 

Mr. S. 0. Homersham has communicated to the Society of Arts a 
paper on the " Chalk Strata considered as a Source for the Supply of 
Water to the Metropolis." In many districts of Great Britain, where 
the soil rests on impermeable strata, the water that falls flows off by 
means of rivers, canals, brooks, and streams, and is collected in 
reservolrsy and used for supplying towns. On the other hand, where 
the soil rests upon chalk, as on the Chilt«m hills and the North 
Downs, the water sinks into the earth, and goes to supply subterranean 
reservoirs, flowing £rom thence through the interstices in the planes of 
stratifioation into the sea. The proposal of Mr. Homersham is, that 
before the water reaches the sea, it should be intercepted for the supply 
of the metropolis. The only drawback to the use of this water is, that 
it e(mtains about seventeen and a half grains of bi-carbonate of lime 
per gallon ; but this, by the softening process of Dr. T. Clark, of 
Abeideen, which was described, may be precipitated. In the discussion, 
•Ijection was taken by Mr. F. Braithwaite, the Eev. J. C. Clutter- 
bodE, and Mr. Evans, as to the quantity of the water to be derived 
iromihis source ; and Mr. Braithwaite took exceptions to its quality, on 
the groond that the water of the deep wells under London was becoming 
Salter andsalter every year, showing that there must be an infiltration 
of salt or brackish water into the so-called London basin. To this, it 
has siiioe been replied, that though the presence of salts in the water 
in question cannot be denied, yet they are becoming less and less 
in quantity year by year ; and their presence at all is to be accounted 
fixr, not by any supposed infiltration of sea-water, but rather by the fact 
that the chalk being a marine formation, contains within itself a large 
per centage of salts, which are gradually being washed out ; and that 
this will explain how it comes to pass that they are less in quantity 
in water obtained from wells in the higher districts of the chaUc, than 
in that derived from the low-lying beds. 

NATURB PRINTING. 

Mr. Henrt Bradbury has delivered at the Boyal Institution an 
elaborate lecture upon Nature-Printing, which is thus termed from 
Nature herself, in her mysterious operations, seeming to have given 
the first hint upon the subject : witness the impressions of ferns so beau- 
tifully and accurately to be seen in the coal-formations. Experiments 
to print direct from nature were made as far back as about 250 years : 
it is certain that the present success of the art is mainly attributable 
to the general advance of science, and the perfection to which it ha^ 
been brought in particular instances* 
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Passing oyer a great deal of interrening ground, we come to Hr* 
Bradbury^s eondosion and summary : — ** l^e first practical applioatioii 
of Nature-Printing for illustrating a botanical work, and which haa 
been attended wiUi considerable success, is Oheyalier Yon Heufler's 
work on the Mosses collected from the VaUey of Arpaschf in Trcmtyl' 
vania ; the second (the first in this country), is tiie FerM of Gtiat 
Britain and Irela/nd^ in course of publication, under the editorship of 
Dr. Lindley, and printed by Messrs. Bradbury and Evans^ Ferns, \^ 
their peculiar structure and general flatness, are especially adapted to 
develop the capabilities of the process ; and there is no race of pUmta 
where minute accuracy in delineation is of more vital importance thaa 
the ferns, in the distinction of which, the form of indentations, gene* 
ral outline, the exact mannet in which repeated subdivision is effsotedy 
and most especially the distribution of veins scarcely visible to tb» 
naked eye, play the most important part. To ^express such fincts witli 
the necessary accuracy, the art of a Talbot or a Daguerre would hav« 
been insufficient until Nature-Printing was brought to its present state 
of perfection." Mr. Bradbury then adverted to tiie ingenious and beau- 
tiful productions of Felix Abate, of Naples. His Nature-representationa 
consist of sections of wood, in which the grain is admirably represented. 
He terms his peculiar process Thermography, or the Art of Jointing bj 
Heat. The process consists in wetting slightly the surface of the irood 
of which fac-similes are to be made, with any diluted acid or alkaliy 
and then taking an impression upon paper, or calico, or white wood : 
the impression is quite invisible, but by exposing it for a few instanta 
to a strong heat, the impression appears in a more or less deep tOB% 
according to the strengUi of the acid or alkali. In this way every 
gradation of brown from maple to walnut is produced ; but for some 
woods which have a peculiar colour, the paper, &c., is to be oolouredy 
either before or after the impression, according to the lightest shades 
of the wood. Abate, in his manipulations, also employs the ordinaiy 
dyeing process ; it is hoped that his process may become alike uaefiil 
to the natural sciences and the decorative arts. 

Mr. Bradbury stated, in conclusion, that we are indebted to — Enipho^ 
for the application of the process in its rude state ; Kyhl, for having 
first made use of steel rollers ; Branson, for the suggestion of the elec- 
trotype ; Leydolt, for the remarkable results he obtained in the repre- 
sentation of flat objects of mineralogy, such as agates, fossils, and 
petrifications ; Haidinger, for having promptly suggested the impression 
of a plant into a plate of metal at the very time the rn^dus operandi 
had been provided ; Abate, for its application to the representation of 
different sorts of ornamental woods on woven fabrics, paper, and plain 
wood ; Worring, of the Imperial Printing Office, Vienna, for his prac< 
tical services in carrying out the plans of Leydolt and Haidinger. 
Kature-Printing may be considered as still in its infancy; but the 
results already obtained in its application encourage us to expect from 
continued efforts such further improvements as wUl place it not least 
among the Printing Arts. — ^Abridged from the Atkemsum^ No. 1442» 
See also the entire Lecture^ which has been published. 
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nCFBOYXD FOBTABLB COPTINO PRESS. 

Mbsbss. S. Mo&dah asd Co. haye issued an improYed Portable 
Apparatas for (U^jing letters, &o., patented by Mr. Terry, of Adelphi- 
terrace. The object ci the invention is to combine with ^e covers of a 
book a snltaUe apparatus in suoh manner that the act of closing the 
oovera shall be the means of copying documents inserted between the 
leayes of the book. The invention is carried out by affixing to the out- 
Bde of each of the covers a rigid metallic frame ; that on. one cover cany- 
ing an inclined projecting piece at each end, and that on the other 
having hinged to eadi end of it one or two links which, when the book 
is doMd, are pressed by hand over the inclined projecting pieces, so as 
to tightly compress the leaves of the book, and hold them in a com- 
pressed state as long aa is desirable. Bach of the frames is composed 
of otne thin longitudinal plate, crossed by three transverse plates of the 
MUM thiekness, the necessary strength and rigidity being supplied by 
flieans of ribs fonned upon the plates. 



HBW AMBBICAir POLTOHBOMATIO PBSSS. 

He. S. Bbowv, of Syracuse, New York, United States, has invoited 
a Printing-press of novel construction. It is capable of working off 
fiva hundred impressions per hour, in four colours, and one thousand 
impressions per hour on book work and plain jobbing. When printing 
in oolonrs, its superiority consists in all the colours being worked 
at one imjuression ; and it can be so arranged as to print shaded letters ; 
or a border can be worked all round a job in one colour, at the same 
time that the body of the form is of different odours. This is a desi* 
dentnm in printing, and an immense advantage over the present plan 
cl printing each colour in a separate impression. The inventor also 
th^ks that the principle can be api^ed to calico printing ; and if so» 
of course the invention would be invaluable in England, as it would 
nve engraving, and the same materials could be used on different 
patterns of goods, on the plan of a combination border. — Mechaimi 
Magaeiney No. 1652. 

UTDESTBUOTIBUg PRUrTING OF MIIALLIO PLAIBS. 

IfygflTtfl. Adams and Geb, printers, of Cloth Fair, have found that 
Metallic Plates, of the thickness of ordinary sheet-tin, may be printed 
upon with the usual printing type, if the plates be first coated with a 
whitish composition — the secret of the inventors. If sheets thus 
printed upon be afterwards subjected to a certain japanning process, an 
even lustrous surface is produced, which cannot be acted upon except 
by a sharp steel instrument. The cost of preparing the printed sheets 
issmaU. 

Printed metallic sheets of the above description may be substituted 
with great advantage for the mounted paper lessons employed for 
class teaching in schools, which, firom the rapidity with whidi thsf 
become worn, are costly apparatus in public educational esta bl is hment s. 

This improvement originated with Dr. Lhotsky, the dever linguist. 
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ABHBSIVa STAMP APPARATUS. 

M&. Dayib Booue, of Fleet-street (publisher of the present voliime), 
has patented an Improyed Apparatus for fEMnlitating the attachment of 
Adhesiye Stamps. 

The stamps or labels when cut np are arranged in a pile and plaoedhi 
a box, the sides of which are formed of four vertical plates, hinged to 
a fixed bottom plate. These hinged plates are kept in a yertical posi- 
tion, by means of bow strings affixed to the bottom of the box ; and 
their upper edges are bent over outwards, to permit of the sides of the 
box yielding when pressed upon vertically by the descent of the damped 
paper, whidi is to be brought down upon the upper stamp. 

NEW RAW HATERIALS FOR PAPER. 

We have abstained from all mention of the process for which a 
patent was granted to Messrs. Charles Watt and Hugh Burgess in August, 
1853, until the experiments made with the view of testing its merits, 
and bringing it to absolute perfection, had arrived at such a point as 
would enable us to say that the process had succeeded completely. 

These experiments have been performed on a very extensive scale in 
the United States and in England, and the result is that pulp f(Mr 
paper can be produced, of first-rate quality, at a cost which will cause 
it to become a most economical substitute for rags. 

The paper difficulty may now be regarded as at an end, since the 
supply of wood is constant, and so large as to render it certain that no 
deficiency in the supply of the material for paper can again arise. 

The process consists in first boiling the wood in caustic soda ley, in 
order to move the resinous matter, and then washing it to remove the 
alkali ; the wood is next treated with chlorine gas, or an oxygenous 
compound of chlorine in a suitable apparatus, and washed to free it 
from the hydrochloric acid formed ; it is next treated with a small 
quantity of caustic soda, which converts it instantiy into pulp, which 
has only to be washed and bleached, when it will merely require to be 
beaten for an hour or an hour and a half in the ordinary beating- 
engine, and made into paper. 

This process occupies only a few hours ; in fact, a piece of wood may 
be converted into paper and printed upon within twenty-four hours. — 
Chemist. 

Mr. Predaval Bartholomew, of Great Russell-street, Bedford-square^ 
civil engineer, has patented a means of ** improving the production and 
manufacture of pulp for the making of paper." This invention consists 
in the manufacture of pulp from vegetable fibres, such as those of the 
willow, mulberry, and other trees, &c., by cutting them into pieces of 
about three inches in length, pounding, bruising, grinding, or tritu- 
rating them, and then winnowing them so as to separate the parts ac- 
cording to their sizes and relative weights. These processes are effected 
by means of a machine constructed by the inventor for the purpose. 
Mr, R. A, Brooman, of 166, Fleet-street, has patented ''a means 
ofprepnriikg ihe iibres of certMn plants of \2;ie 'besai v^qca«&, m cst^^x -tA 
form them into pulp, and to fit tihem for nisxLxiiiM^'Qxvii^ ^^xxr^^y^fe^^ 
jZZiy lareation relates to plants of the dcBcdp^on. Yhq^ti %&^«T«a.^ 
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beans, acarlet-mimers, &o. The plants are first boiled, then allowed 
to dxixn^ and afterwards subjected to strong pressure. They are next 
igun b^ed, and remoTed to a rubbing machine, in which the parts of 
the plants are rubbed together until dry, in which state the fibres are 
■eparated from the coarser parts by a scutching machine. The coarser 
parts are then reduced by boiling to a pulp fit for the manufacture of 
paper, while the other fibres may be employed for yarious manufac- 
turing purposes. 

A number of an American paper, called the Albany Joumalf has 
been printed on paper made from basswood shavings of a^peculiar form, 
thrown off by a machine called Beardslee's planing-machine. The 
quality is described as good, and even fit for the transfer of line 
engravings. The pulp is said to be cheaply manufactured by a simple 
bat secret process, applicable to different kinds of wood shavings. 

PAPEB-MAKIira HAOHINERT. 

Ms. JoSBPH FoTTRDBiHiEB, of Sherboume-street, Islington, has pa- 
tented certain ** improvements in Machinery for wasMng, boiling, 
cleaning^ and bleaching Bags, fibrous and textile substances." TMs 
invention consists in constructing a vessel closed at each end and 
mounted on hollow axles. On the interior, near each end, is fixed a 
sieve of fine wire-doth or other suitable material. The vessel is pro- 
vided with manholes for charging and discharging the materials, and 
to the two hollow axles of the vessel a pipe with branches is con- 
nected, by which water or washing or dyeing liquids can be caused to 
flow in one endj and away at the other. In the interior of the vessel 
are a nnmber of spheres, which, by the rotation of the vessel, cause the 
matters under process to be beaten and pressed. Steam pipes or a 
steam jacket^ or both, are used for causing the fluids to boil. 



SILK Ain> PAPER FBOM IHB HULBESST-TBEB. 

SioiroK LoTTEBi has proved, by careful experiment, that the bark 
of the common Mulbeny-tree (Moms Alba et Nigra), hitherto known 
and used, in its primitive state, only as a combustible, has been found 
capable of producing a material of a silky substance, valuable not only 
for the reel and the loom, but likewise in a still higher degree for the 
manufiiM^ture of paper of the finest description ; and, moreover, that it 
can be prepared for both these purposes by the veiy simple and econo- 
mical process of maceration. Thus, we are informed, the biennial 
pruning of the thirty-six millions of mulberry-trees wMch, according 
to the most accurate statistics, it is calculated are cultivated in Europe 
and its colonies for the purpose of rearing the silkworm, may be made 
to yield to commerce, over and above the 200,000,000 of pounds of 
fudl, for which purpose solely it is used, an immense supply of raw 
material for paper-making. 

The Secretary of the Malta Society of Arts has forwarded to the 
Sodety of Arts in London a specimen of the result of Signor Iiatted*« 
lahouTBin a aeries of stageB—&om the twig of ^^ mx^VMsn^-Xisn^XA^^ 
Hkjrmatenal prepared for the spinner or the papet-msSiKftx* 
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STRAW PAPIK.* 

Mr. Lojjja Y. HsLnr, chemist, of Bnuaels, baa deTiaed ocrtoin 
improYemCTts in the ManufiMtiire of Paper from Straw. In eanjing 
ont this invention the straw is steeped in water, then washed^ tha 
rolled, or acted upon by millstones, and then dried. It if afterwaxds 
steeped in alkaline solutions of so(U or potash, exposed to air, and tbsn 
subjected to one or more of the following baths : — Firsts of ourbonato of 
soda or of potash 8 lbs., and water 20 gallons. Secon<^ of bioarbonaito 
of soda or of potash 6 lbs., and water 20 gallons. Third, oauslae 
potash or soda 4 lbs., and water 20 gallons. Fourth, bypoohloride of 
potash or of soda 10 lbs., and water 20 gallons. FIM, hypociiloiide 
of lime or bleaching powder 1| lbs., water 20 gallons, to wldch maj be 
added in addition, if necessary, 1^ lbs. of bleaching powder.*— ife« 
ckaniea^ Magasine, No. 1658. 



THB SILKWORM. 

A PAPER has been read to the Society of Arts, on " The Oommercial 
Consideration of the Silkworm and its Products,'* by Mr. lliemas 
Dickens. Though this manu£ftcture engages perhaps fifty millions of 
our capital, and employs about one imllion of our populatioii, and 
though the worm has giyen us the most perfect and most bean^fU ol 
all fibres, each worm i^ording about fiye hundred or six hundred yairds 
of usable quality ; yet, owing to the defectiye process of the firsb opoi* 
tion, we have a raw material so comparatiyely imperfect, that no 
industry or skill can well remedy the defects, differing in this reqieet 
from other fibrous materials, as cotton, wool, flax. It has, indeed, 
been asserted in the reeling districts of France and Italy, that the eoooooa 
cannot be transported from one country to another ; that a southern 
climate is most essential; that reeling cannot be properly carried 
on in wet or damp weather ; and that even a cloudy day affects the 
quality of the silk. But, by a new process, the invention of Mr. J<^ 
Ghadwiok, of Manchester, and the practical development of which is 
due to the author, two or three of the usual operations in silk-winding 
and throwing are dispensed with. The cocoons are softened and pre* 
pared as usual, and any required quantity reeled together ; but instead 
of winding the silk at excessive speed, and consequently with much 
tension, into hanks, it is wound direct and slowly to the bobbins, and 
any amount of spin that may be required is imparted in its oourse 
thither. The combined thread very seldom breaks in its course to the 
bobbin, the separate filaments only occasionally ; but as the ooooons 
successively fjEiU or are wound off, they are replaced, the filament of the 
new cocoons attaching directly to the others, and being at the same 
time incorporated with them by the continuous spin. The thread, 
being thus maintained in its strength and size by placing in the new 
filaments, as needed, is free from all the knots at present inevitable in 
raw silk-winding. The loose hank of raw silk is thus dispensed 

♦ Straw paper is by no means a noTdty ; for in a Catalogue of Curious Old 
Books, on sale by Waller and Son, 188, Fleet-street, we find An m*{<trieal 
Account qf Snbttamee* lutd im IPaptr-wakingt London, 1800, "printed on the 
£zvt uBefm paper manufaotnred solelly from straw." 



XEOHAJnCULL AHD TrSBflTL ASTS. 91 

with, and the thread ii spun at the same time that it is reeled. By 
thie process there is a mort oomplete extraction of the silk from the 
eoooon, a greater amount of tenacity and elasticity in the thread, a 
freedom £rom knots, and a saving of several shillings per pound with a 
superior quality. It has been shown in Cornwall by Mr. J. Hodson, 
that ▼eiy excellent silk might be produced in this country : he gives 
the preference to the common black mulberry, as being the most hturdy, 
and therefore the most suitable to our climate. After the reading of 
the paper, Mr. P. Le Neve Foster (the Secretary) gave a summary of 
the information received through his Excellency Sir William Beid, the 
Governor of Malta, in reference to the culture of the Bowbyx cyrUkia, 
or Eria silkworm of Assam, in that island. This worm, it appears, 
win feed equally well on five vegetable substances— the castor-oil 
I^ant, the mulb^ry, the lettuce, the willow, and the wild chicory. It 
has been successfully reproduced not only in Malta, but in Turin, and 
also in Ghnnada and the West Indies. 



HEW MODE OF TRANSPLAHTINO TREES. 

Mb. Basbon has invented for this purpose a machine which resem- 
hies the common tumbrils for the conveyance of large pieces of timber, 
with the exception that the load is carried in a perpendicular position, 
and, while in motion, oscillates in the same manner as the suspended 
cmdlestioks in the cabin of a ship^nstead of hanging horizontally be- 
tween the wheels. Four wheels of large diameter support an oblong 
stage formed of beams of timber strongly knitted together. Two sets 
of these beams run lengthwise, parallel with each other, there being an 
interval of about 2 feet 6 inches in width between each set. These aio 
finnly bound together at each extremity, by another system of beant 
TCsting on the axletree of each pair of wheels, so that an opening of a 
rectangular parallelogram shape is formed in the centre of the stage. 
When it is proposed to remove a tree, this framework is wheeled up to 
it^ and the transverse bars in front having been temporarily detached, 
the trunk of the tree is placed within the parallelogram. A square 
tnnch— or rather, four trenches of equal length, and at right angles to 
eaeh other-^are then dug, beyond the limit of the roots, and of a 
depth corresponding to their width. When this is accomplished, the 
tree is by degrees undermined, and strong planks of deal are, during 
the progress cf that operation, driven from trench to trench, under- 
neath l£e mass of day which they enclose. The heads of these planks 
have chains attached to them, and these again are connected with 
powerful jacks — screws acting on the same principle of combination as 
the common patent corkscrew — ^placed on the stage of the framework, 
and by the agency of these the whole mass is raised above the level of 
the earth's surface, when the void occasioned by its removal is filled up, 
and the way made firm for the passage of the hinder wheels across the 
chasm. A team of horses is next yoked to the machine, and these 
transport the tree to the site prepared for its reception, into which it is 
slowly lowered, and thus the operation is completed. — AtlienoBum^ No. 
U56. 
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▲KTIFIOIAL 00MPKE88BD IimVBATSD STOHS. 

A PATEHT has been granted to the Indurated Stone Company for 
securing to them the right of manufacturing a new kind of '* Artifieial 
Stone, and of giving colour to the same." 

The composition, or stone, is made by combining either sand, loam, 
chalk, gravel, shingle, plaster, cement, lime, or ot^er friable and loow 
substances, with certain resinous and bituminous materials, wfaieh, by- 
being compressed when in a warm and plastic state, can be moulded 
into any and every form that can be desired. One of the greatest advaa* 
tages of the process is, that any colour can be incorporated ; and the 
light aDd dazzling Bath stone can be imitated as readily as a grey slate^ 
a red granite, or a black marble. It is almost impossible to tell tlie 
real from the artificial stone, as the latter possesses idl the haidneas aad 
Appearance of the former. It has, moreover, a qualification often mudi 
wanted in stones ; it is quite impervious, and water cannot possibly 
penetrate it. For all purposes connected with water-works, such as 
reservoirs, harbours, piers, and the like, this quality will render it 
invaluable. It is readily manufactured, and can be made in any loca- 
lity where one or all of the above materials exist ; the finest sand or 
the roughest shingle will equally answer for its manufincture — thoQH^ 
the sand will, of course, make the smoothest stone. As the composi- 
tion is moulded, all fancy articles, such as corbels, brackets, capita]|^ 
and the like, can be produced at a cost which will be trifling in 
comparison with carved stone : the only expense in the first instance is 
a mould ; and when that is procured, any quantity can be cast in it. 
We are informed that the average cost of the matexial is about 8d. per 
foot cube. This artificial stone will be particularly valuable in those 
parts of the kingdom where hard stone does not exist ; and on the sea 
coast, and other places wherein shingle and sand abound. — Lomd and 
Building News, No. 41. 

THE NEW RBADIira BOOM AT THE BRITISH HUSEVH. 

We quote the following from the guilder, No. 633 : — The plan 
which offered the greatest fskcilities was one for building in the 
quadrangle of the Museum a reading-room, with additional libraries 
round it, clear space being reserved all round for giving light and air to 
the existmg buildings. This plan had the advantage of involving the 
purchase of no new ground ; and, being absolutely out of sight, it 
spared the necessity of any expense in exterior architecture. 

This arrangement was finally adopted. Mr. S. Smirke was autho- 
rised to obtain tenders, and a contract was entered into for the 
execution of the whole work by Messrs. Baker and Fielder, for about 
100,000Z. 

The new reading-room is a <arcular apartment, 140 feet diameter, 
and 106 feet high, lighted by twenty windows, at the springing of the 
dome, and by a glased aperture in the- crown of it, 40 feet in diameter. 
The superintendent wiU sit on a raised platform in the centre, and be 
surrounded by two concentric ranges of table cases, for catalogues, 
&c. The tables for readers radiate from these as a centre, a small seg- 
joeat of the circle being partitioned off to give free access for tiie 
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attendants going to and from the libraiy, and for the temporary deposit 
of booka •» trantUu. Allowing np'w^u:ds of 4 feet for each reiuier, 
&ere will be room for 886 readers. The cubic content of air within this 
room is abont 1^ million of cubic feet, and this ample rolume of air 
will be oonstantiy and gradnally renewed by a provision for summer 
and winter yentilation. 

Between the entrance^hall and the reading-room are the cloak-rooms 
and other offices ; the whole of the remainder of the new building being 
i^ipiropfliated to the reception of upwards of a million Yolnmes of 
books. The book-cases are of wrought-iron, and in the construction of 
tlie librazies and of the central dome, bricks and iron are exdusively 
naed. The dome will be covered wilJi copper. The galleries in the 
reading-room will be of slate ; those throughout the rest of the new 
building, of perforated cast-iron. The decorations will be painted. It 
is propoeed to introduce a series of statues around the room, at the 
springing of the dome. 

The new reading-room will be the largest, and may be made the 
handlomest in the world. Its position in the quadrangle allows 
bnmediate access from the hall, through which readers will proceed to 
the reading-room, from the king's library, and from the library in the 
north wing of the building. 

IK8TITUTI0N OF CIVIL EBTOINEERS. 

Oh November 20, the Gounoil of the Institution awarded the fol- 
lowing premiums : — Telford Medals to Mr. James Barton, for his 
Mier '* On the Economic Distribution of Material in the Sides, or 
Vertical Portion of Wrought-Iron Beams ;" to Mr. E. E. Allen, for 
his paper ''On Steam and Sailing Colliers, and the various Modes of 
Ballasting;** to Mr. B. A. Bobinson, for his paper ''On the Appli- 
cation of the Screw Propeller to the larger class of Sailing Vessels ;" 
and to Mr. J. Phillips, for his "Description of the Iron Boof, in one 
span, over the Joint Bailway Station, Birmingham.** Council Pre- 
niinms of books, suitably bound and inscribed, to Mr. J. Leslie, for his 
pKper "On the Flow of Water through Pipes and Orifices ;** to Mr. 
P. W. Barlow, for his paper "On some peculiar features of the 
Water-bearing Strata of the London Basin ;** to Mr. J. Brunlees, for 
his *' Description of the Sea Embankments across the Estuaries Kent 
and Leven, in Morecambe Bay, for the Ulverstone and Lancaster 
Bailway ;** to Mr. F. Braithwaite, for his paper " On the Infiltration 
of Salt Water to the Springs of Wells under London and Liverpool;'* 
to Mr. O. J. Munday, for his " Description of the Coffer Dams used in 
laying the lines of Water-pipes, from Bichmond to Twickenham, across 
the Thames ;*' and to Mr. L. E. Fletcher, for his " Description of the 
Landore Viaduct, on the South Wales Bailway.*' 



MUSICAL 'AUTOMATA. 

Hbbr Maelzel, the famous musical machanician, died in the 
autumn of the past year. In a tranchant memoir of the poor in- 
ventor, in the Atherueum, No. 1458, we find the following details :— 
" In elder times, Maelzel might possibly have beoome a fiamicraa «(i^Ha^« 
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builder ; but in our century he contented himself with putting together 
and peifecting sundry musical au/toTnata. The most ^Eunous among 
these, perhaps, was tiie Panharmonica — an automaton band of forty* 
two wind instruments, for which Cherubini deigned to compose ; in tUl 
following the precedent set by Mozart, whose well-known pianofrate 
duett in F minor was originally written for a musical dock. For tlie 
same machine of machines, Beethoven wrote the Battle Sympk&M, 
The Panhwnnofdca^ after having been for many years ezhiUted ni 
Europe, was sold to America, where it possibly still exists. In Bng- 
land, Maelzel will be especially remembered by his automaton Trum- 
peter, which used to travel in company with De Eempelen*s automaton 
Chess-player ; but best of all, by the Metronome. M. F^tis reminds 
us, that the original idea of this useful machine, as it stands, was 
derived from one Winkel, of Amsterdam ; and that Maelzel, whose skitl 
lay in suggestion, rather than calculation, did little but arrange and 
render practicable the Dutch mechanician's invention. As a msiii 
Maelzel seems to have been quarrelsome, extravagant, and unsom- 
pulous. He can only be ranked amongst those empirics whose clever- 
ness almost amounts to genius. Had he possessed a larger amount of 
culture and of conscience, he might have done service to high Art" 



A STEAH OBQAK. 

In the New York Musical Gazette has appeared the following 
account of an invention by Joshua C. Stoddart, of Worcester, Masn- 
-chusetts : — 

The instrument is of simple oonstmction, and consists of a horiBontal ttotai* 
chest or cylinder, some six leet in length, and from four to six feet in diamefetr, 
which is fed with steam from the large boiler in the establishment where it it 
located. Upon the top of this cylinder is a series of valve-chambers, plaoed at 
equal distances from each other, into which the steam is admitted withont 
obstmction. Each valve-chamber contains a doable metallic valve, witii no 
packing, yet it fits so closely upon its seat aa to allow no steam to escape. To 
«ach ot these valves is connected a very small piston-rod or stem, wHch passes 
through the chamber, and is operated upon by machinery without. Were it not 
for this stem, the valve would be simply a double balance-valve, and would remaia 
stationary wherever placed, the pressure of steam being equal on all sides } imt 
a part of one end of the valves being carried outside of the chamber gives it the 
self-closing power, which is the nicest part of the whole invention, and perhaps 
the best patentable feature. With a sBght pressure against these rods, tM vaJnv 
is opened; and when the pressure is removed, it closes as qiiick as steam can sdh 
which is not much behind electricity. Directly over each of these valves is plaoed 
a common alarm whistle, constructed similar to those used upon locomotives, 
except that it admits of being raised or lowered, to flatten or sharpen the tone. 
These whistles are nutde of different sizes, so aa to produce the desired tone 
oorrespondinj^ with each note, &c. This completes the machine, with the exoep* 
tion of a cylmder similar to those used in a common hand-organ or music-boXk 
oontaaning cogs which, when properly arranged, will, when turned by hand or 
otherwise, operate upon the valves in such a manner as to play any tune desired 
by simply changing the position of the cogs, which are intended to be moveaUa. 
One of these instruments can be heard lh>m ten to twentv-five miles on the 
water, and every note will be perfect and full. We heard the inventor play 
JRosalie on it, and it looked like '* getting off tall notes" mechanically. TfaiB 
invention ia bo completely under the control of the operator, that, were it 
arranged with a key-board similar to a piano, \\. wo\M o\>e^ \.Vi« tA^jli^test touctau 
and a child could play slow or quick tunes, ever^ note o? -^YacV x£Oli^\. \)c» V<»i^ 
several miles. It m the design of the inventor to -plaft© V\«»e *vQatroax3«n\A ^a^f«t 
Jooomotire§ aad steam-boats. 
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nbOATDTd nOITR MILLS AlTD BAKIRT TOE THE ARMT. 

Fairbauut Aim Sohs hare, in two months, oonyerted her 
liyesty'B ship Brwiaer into a complete Flour Mill, capable of grinding 
com 700 to 800 bnahek of wheat per diem; taking the raw material m 
4 one end of the venel in the form of wheat, and turning it out at the 
iher in weil-manufiictured flour, without the intervention of manual 
ibonr. The machinery is both ingenious and compact, and in moderate 
rwther maj be worked without suspending the progress of the vessel, 
lOtiwiihBtanding it is all driven by the marine engine. The Abwndancef 
k oompftnion vessel, has in like manner been fitted up as a large bakery 
)y Heflsre. Swaine and Bovill, of Millwall, and is capable of turning 
mt 20,0001bs. of bread per diem, with the aid of some very simple 
nachinery. The bakehouse in this vessel possesses the great advantage 
if thorough ventilation, the hot air being withdrawn at pleasure by 
meehanifial means, and as often replaced by firesh, which, in a warm 
slimate^ is an important consideration. The service owes this under- 
(■king to Mr. Julyan, an office of the Commissariat, who originated 
kbe lefaeme^ and has carried it out to completion. 

THE OUT FLOUR HILL.* 

V»ggw^. White, Poksford, and Co., have introduced into the 
maehineiy of their great establishment, in Upper Thames-street, an 
ix^gfinioiu American invention for the separation of those portions of 
flour from the bran which have hitherto been taken away with it, and 
w«ie therefore lost to the miller. The apparatus is very simple in its 
detiilB, but works most effectually, and by it a saving is effected of 
about dlb. in every quarter of wheat. Two cones, working one within 
tin other, the upper stationary, the lower revolving at a h^h velocity ; 
sod both lined with perforated iron, receive the bran between them. 
The friction thus set up rubs out the particles of flour ; and this process 
ii gtill further promoted, after the bran has passed through the cones, 
hj iti being blown through a fencing of four-cornered nail-iron, placed 
vertioally round the summit of a drum which rotates on its axis. This 
dram has projecting ribs attached to it, which act as beaters ; and by 
them the flour is driven through a flue wire screen or sieve, the opera- 
tkn being f&dlitated by the tap of a hammer at regular intervals on 
the top of the sieve. In this way the separation of the flour from the 
bran is effectually accomplished, the former passing through the sieve, 
Mid the latter bedng retained behind it. The simpUdty of the arrange- 
ment makes one wonder that it has not been introduced long ago. 
Hero is another example of the important economies which can be 
fained by the judicious treatment of waste materials. In the City 
* Upon the nte of Fuddle Dock is constructed the CUjf JBZowr Mill, by fkr 
tlie largest floor mill in the world, and a gigantic example of mechanical skill. 
It is built entirely upon piles, and occupies rather more than an acre, or 
SOOfeet long by 60 feet wide. The mill consists of eight stories; two steam- 
sn^ines, of uie oonsecutive power of 300 horses, drive 60 pairs of enormous miU* 
ttcmes, and work the Arcmmedean screws and buckets by which the flour is 
oonducted iJaroagh the different processes. This imli hsA «\A^«%<b %3t ^fSA 
qwufezv of gnda; can prepare 40,000 quarters per weeV.*, MidL T%(^pas«a <3nSq 
ate-^nxtb of the nmaber of hands employed by the o\d. svv^Msm..— ^e^ QwrVM^k^sa 
^ZoMdoM, p, 710, ^ y i J 
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Flour Mill the loss of fine flour -whicli flies off in dust, and wlu<^ in 
other establishments is calculated at from S^lb. to 91b. per quarter, is, 
by a clever screening oontrirance, -whidb was described in the Time$ 
when the mill was first started, reduced to from S^lb. to 61b., so that 
these two improvements represent a saving of 91b. of flour in every 
quarter of wheat. In so large an establishment, woi^ing 30 pairs i 
stones, and representing the performance of 60 pairs driven on the <^ 
plan, without the blast of cold air between the stones, results of tids 
kind are of the greatest importance ; and even to the general pnbtte 
they are not uninteresting at a moment when the scarcity and hi|^ 
price of the staff of life are attracting such serious attention. — Tima. 

YALUB OF Jl KKOWLEDOE OF ICEOHANICS IN AUSTRALIA. 

In an Inaugural Address delivered at the Mechanics' School of Arts 
in Sydney, by Sir Thomas Mitchell, D.O.L., the President of the 
Institution, we find some noticeable details of the progress of that 
colony, and of the difficulties overcome in acquiring a geognq)hieal 
knowledge of Australia. *'In first scaling the heights of Australia 
Pelix," Sir Thomas remarked, '* a house carpenter was to me, in a 
small way, what Tullius Labienus was to Julius Gsesar in his passage 
into Gkkul. Wheelwrights and blacksmiths were my best soldiers on 
the banks of the Murray. By such aids my little party were enabled 
to effect the passage of that great river during one of its mightieBt 
floods, and at a season when the earth was so soft that our wheel-tracks, 
although made twenty years ago, are still visible in many parts where 
our progress with heavy carts through mud was not more sometimeR 
than one mile in a day. Few are aware that but for very nice media- 
nical appliances, the expeditionary party that reached the shores of the 
Southern Ocean would never have returned. Two boats carried on a 
waggon, and slung in canvas so as to float within a frame, were takoi 
from Sydney across the Blue Mountains, down the Lachlan, to the river 
Murray, so as to enable me to force a passage, as I have said, during 
a heavy flood, in the face of hostile natives. Again, we packed up our 
boats, and carried them to the Glenelg, navigating and surveying which 
at one time we reached that shore which now encircles so much wealth. 
Through mud, the same boats were brought back ; and through 
' Exp^tion Pass,' where, as if to efface all remembrance of such toils, 
the very name of * Mount Byng* has been changed to Mount Alex- 
ander." In building bridges for the infant colony there were great 
difficulties until Sir Thomas accidentally lighted upon *' a mechanic, 
who was then employed on day wages, cutting the coping-stone of the 
dwarf wall in front of the Council Chambers in Macquarie-street. I 
allude," the lecturer stated, ** to Mr. David Lennox, who left his stone 
wall at my request, and with his sleeves still tucked up, came with me 
to my office, and undertook to plan the stone bridges we required, make 
the centreing for arches, and to carry on such works, by directing and 
instructing tiie common labourers then at the disposal of Government. 
Thus origiDated all the bridges this colony possesses at all worthy of 

the name." Another mechanical genius is thus commemorated : 

'*When ozir late King's Astronomer at Parramatta, Mr. James Dunlop, 
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F.E.S.y wast awniiting the fitting-out of an exploratory expedition, des- 
tined for the interior, in 1835, he could not find in the blacksmith's 
■hop at Parramatta a pair of pincers that would grip the cistern of a 
BMRmtain barometer he wanted to unscrew and rei)air. To the amaze- 
ment of surrounding smiths, he thrust the useless ^pincers into the fire. 
Bet the bellows a-blowing, with the hand of a master in the craft, and 
TBK7 Boon produced upon the anyil the form he required for his purpose. 
Hr. Diinlop was a remarkable instance of original genius. OriginiJly a 
TiA'^^^rt, his mind rose to the noblest objects of human pursuit, and, 
whilst at the Observatory of Parramatta, he was the referee on all sub- 
jeets connected with astronomical phenomena ; much assistance did he 
afford on other subjects — even in mechanics. The boat-carriage 
alladed to before was modelled by Mr. Dunlop." — A theTUBwin^ No. 1458. 

SUSPENSION STBUOTXmSS. 

1m a disouBsion by the Institution of Civil Engineers, upon Mr. 
Barton's paper ''On the Economic IHstribution of Material in the 
Sidefl^ or Yertioal Portion of Wrought-iron Beams," by way of illus- 
tntioD, reference was made to the Bailway Suspension-Bridge, of 822 
ftet spaiiy across the Niagara river, at a height of 250 feet above the 
water. This bridge is said by some to settle the question as to the pos« 
sbiUty of running heavy trains on an ordinarily suspended roadway. 
It hangs by four cables, each containing 3640 wires, and estimated to 
be altogether a weight of 7000 tons ; and has two platforms, the lower 
one being for horses and v^cles. The first train that passed over 
irail^ied S66 tons ; it produced a deflection of one foot, but very little 
endnlation. The engineer, Mr. Roebling, has built a Suspension- 
Aqeeduct over the OMo at Pittsburgh ; and is building a Suspension- 
Badge, 1224 feet long, for the Lexington and Danville Bailway, across 
the Kentucky river, at a height of 300 feet above the stream. In face 
cf these achievements by our American cousins, it is argued that our 
THtfi""'* Bridge was a mistake — ^that more than half the weight and 
eoet of iron mi^t have been saved — ^that the science of beam-making is 
better understood now than it was a few years ago. But on the oUier 
side, good reason is shown in support of what has been done by Eng- 
hak engineers, and for waiting to see the effect of time and traffic on 
■ospension-railway bridges. Mr. W. H. Barlow, of Derby, has helped 
the question somewhat by a paper on an Element of Strength in Beams, 
in which he shows that their fibrous arrangement has not been suf • 
fieient^ taken into account. — Chambers' 9 Journal. 
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THE STANDARD OF XEASUBB. 

• Av important Inquiry has been condncted before a Select Committee 
of the House of Lords, upon the provisions of a Bill before their Lord- 
ships, '*for Legalizing and Preserving the restored Standard of 
Weights and Measures ;" upon which we find the following judidous 
remarks, embodying the object of the measure, in tiie Times 
journal : — 

<< The Inquiry relates specifically to the Standard of Measure ; but 
before explaining the exact question at issue, it may be as well to recall 
the circumstances xmder which it has arisen. It wUl be remembered 
that the old Standards were lost in the fire which destroyed the former 
Houses of Parliament ; and that in consequence, so £sur back as the 
11th May, 1838, a Royal Commission was appointed to consider the 
steps to be taken for their restoration. This Commission consisted of 
a number of scientific men, including, among others, the Astronomer 
Boyal. By them it was decided to adopt as a staniWd of measure a 
standard yard, the dimensions of which are determined by measnxiilg 
with the aid of microscopes the distance between two points, indicated 
by lines traced on a bar of gun-metal. Accordingly, the Bill befioie 
the House of Lords contains a minute description of this standard yard, 
which, in compliance with the recommendation of the Boyal Commission, 
the (Government proposed to legalize. It turned out, however, that while 
our philosophers and men of science were engaged in determining in their 
own way the most perfect means for securing accuracy of measurement, 
Mr. Whitworth, of Manchester, had, for practical objects of great 
importance to the nation at large, as well as to himself individually, 
been directing his attention to the same subject. He wanted a 
measuring machine as perfect as he could make it, in order to secure 
increased accuracy in his system of gauges, and generally in the 
workmanship of those tools for the manufacture of which he enjoys so 
deserved a celebrity. In order that the importance of such a measuring 
machine may be fully appreciated, it may be well to refer to the 
illustration afforded by the Baltic fleet. The Admiralty, in the con- 
struction of their marine engines, have always wisely insisted upon the 
use of Whitworth's Registered Gauges ; so that if a screw or plug^ or 
fastening of any kind gives way, a substitute of the same register, and 
therefore certain to fit, can at once be produced. Hence it follows that 
one not very large floating mechanic's shop is quite su£Glcient to meet 
all the emergencies of the service in the way of damaged machinery 
for the whole of that mighty steam armada now facing the batteries ii 
Cronstadt. Such a result would be utterly unattainable but for that 
extraordinary nicety in determining sizes to which Mr. Whitworth has 
attained. It may be recollected that at the Exhibition of 1851, Mr. 
Whitworth showed a machine which measured to the millionth part of 
an inch, and which enabled any one to calculate the expansion caused 
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in a bar of iron a yard long by touching it lightly for a moment with 
the finger tip. The same arrangement is now adopted by him for the 
production of standards of measure ; the principle being that the 
standard is obtained by measuring the distance between the perfectly 
fiat ends of a solid bar having true surfaces on its sides and ends. His 
test is that of the touch ; by it he can correct errors in dimensions 
up to the millionth of an inch, whereas the plan of the Koyal 
Commissioners, depending on the sight, aided by the microscope, can 
only correct errors to the 60,000th of an inch. The most powerful 
mioroflcope that has yet been made cannot enable the eye to distinguish 
more thin 60,000 lineal divisions in an inch ; and in order to reach 
this degree of accuracy, the object-glass must be so near as greatly to 
interfere wi^ the practical utility of the standard. But with end 
measorementy an accuracy carried to a point twenty times as great can 
be eombined with a perfect fctcility of application to all the purposes for 
which such a standard is desirable. 

'* Again, after devoting so much time and expending so much labour 
«ii constructing their standard of line measure, the Commissioners have 
not gnooeeded in producing two alike when measured at a like 
temper a ture ; and this will be understood when it is remembered that 
a line once traced on the bar cannot be altered, and that the only means 
of correcting it if wrong is to change the temperature, so that the 
metal may expand or contract, imtil an approximation to accuracy is 
attained. Hence, in the Bill, a separate temperature is provided for 
each copy. On the other hand, the standards of end measures can be 
copied to any requisite extent, and any difference not smaller than the 
millionth of an inch will be readily detected. By taking care to make 
the copy slightly too long, its errors in excess may be gradually 
removed by repeated corrections, each of which may be measured until 
a complete /ac simile is obtained. But further, in mechanics especially, 
where extreme delicacy of fitting and the production of accurate dupli- 
cates are of the greatest importance, standards for the foot and inch 
are even more necessary than those for the yard. For the supply of these 
the plan of the Boyal Commission made no provision ; whereas Mr. 
Whitworth is able to produce them in the same perfection as the yard 
standard. Finally, it affords a simple method of contrasting the merits 
of the two systems to state that in line measurement the eye has only to 
pass over the distance actually measured, and when that is very small the 
limited power of the sight, aided even by the microscope, in distinguishing 
difference, operates as a great check ; whereas in the apparatus em- 
fdoyed in end measuring, the eye has to travel over a distance of about 
40 inches to trace the variation of a thousandth of an inch. From all 
these considerations it is obvious — and the result is a highly instructive 
one — ^that a private manufacturer, pursuing steadily that course of 
experiment on which he well knows the success of his business to 
depend, has been enabled completely to distance the efforts of a body of 
highly scientific men, constituted expressly for the purpose, and work- 
ing at it with no small expenditure of the public money during a period 
of sixteen years. Yet so oddly are such matters managed in this 
<x>untry, that the Bill for legalizing the standards of "^r^i^^ «sAl 

a2 
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measures had passed the House of Gommims, and was half-way throng^ 
the House of Lords, before Mr. Whitworth's inyeotioDy publicly exhi- 
bited in 1851, recognised by the Admiralty and the Board of Ordnance^ 
and generally accepted by all the leading machinists of the kingdoiDi 
was brought before the notice of the Le^slature. Thanks, howeyer, to 
the Select Committee of the House of Lords, and to the personal interest 
shown in the subject by Lord Hardinge, Earl GrauTille, and other peen» 
the blunder which was well-nigh being committed will now, wd tmsti, 
for all practical purposes, be avoided. Mr. Whitworth, when examined 
before the committee, produced and explained his Measuring Machine ; 
and so satisfactory was his evidence, that the Committee came to the 
decision of recommending that his standard yard measure, constructed 
of the same length as that of the Eoyal Commission, be legalized as the 
* secondary standard,' for comparison with local standards of measure 
throughout the country, and that his standard foot and inch have the 
same sanction attached to them. 

<< To those who have paid any attention to the state of industry in 
England, it is imnecessary to point out the immense advantage whieh 
we possess in the extraordinary finish which, in mechanics especially, 
we impart to our workmanship. This arises from the attention whidi 
has been paid to two objects — one the formation of a true planc^ tht 
other the power of measurement, carried to a point as near as poodble 
to perfection. There was a time when in the machine shops throng- 
out the country *the big inch,' *the middling inch,' and 'the little 
inch ' were all recognised, and even still there are important branches 
of manufacture — such as, for example, the gun trade, in which the 
gauges used hardly deserve the name. To legalize, therefore, the 
best standards of measure that can be obtained, is an object of 
national importance; and we rejoice that even at the elexenth 
hour steps have been taken to avoid in this respect a serious legisUtive 
blimder." 

SCIENCE AND THE OOYEBNHSNT. 

We quote from the Athenceum^ No. 1446, the following stringent 
remarks upon the unbecoming conduct of the British Govenunent, with 
regard to their Grant to the Royal Society : — 

*' We had occasion last week (July 7), to comment on the miserable 
allowance doled out to men of science and literature by the Government 
of this wealthy country, with reference to the distribution of pensions 
out of 1200Z. annually granted by Parliament for the reward of distin- 
guished services. Anotiier, and if possible a more flagrant case of the 
disregard by Gt>vemment of the dauns of science has recently oome to 
our lukowledge. In 1849, the Earl of Bosse, then I^resident of the 
Boyal Society, received a letter from Lord John Kussell informing him 
that it was the intention of Her Majesty's Government to place 10002. 
at the disposal of the President and Council of the Boyal Society, for 
the promotion of science. Of course, no specific pledge could be given 
that this sum would be granted annually, yet there was every reason to 
hope, and indeed believe^ that the grant would be continued. Accord* 
iq^te the Coondl of the Boyal Society unanimously agreed to accept th& 



JTJLTUKIL PHXL080PHT. 101 

libenl offer of Goremmeiit, and a large Committee, consiBting of all 
tlie members of Coimoil, and the most eminent scientifio men, was 
appointed to eoiurider and report upon the best mode of applying the 
gnmt. After ■ereral meetings, it was recommended : — First, and 
ddefly, that the grant be awarded in aid of private individnal scientific 
mrestigation. Secondly, in aid of the calculation and scientific reduc- 
tion of mwwop of aoemnnlated observations. Thirdly, in aid of astrono- 
mical, meteorological, and other observations, which may be assisted 
by the purohaae and employment of new insti-uments. Fourthly, and 
sabordmately to the purposes above named, in aid of such other scien- 
tific objects as may from time to time appear to be of sufficient interest, 
although not coming under any of the foregoing heads. In accordance 
with these jndioiouB recommendations, the Grants for the years 1850, 
51, 52, 58, and 54 have been distributed to the great benefit of science. 
Among the eminent persons whose scientific investigations have been 
promoted by grants from this frmd may be mentioned, Professor Owen, 
Colonel Sabine^ Professor Stokes, the Astronomer Royal, Dr. Carpenter, 
PkofesBor Hopkins, Mr. Homer, Professor Miller, Dr. Tyndall (who at 
hii Leotores before the Boyal Society and the Royal Institution, acknow- 
bdged how greatly he was indebted to this grant for enabling him to 
porehase foreign instruments essential for his investigations), Mr. 
Huxley, and Mr. De la Rue. These names alone are sufficient guaran- 
tees that the money has been applied to the best objects ; and we have 
nsson to know that in many instances experiments have been made 
iHudi have produced results productive of such national advantages as 
will in a commercial point of view alone repay the sum expended over 
tad over again. We particularly allude to the important experiments 
by Messrs. Fairbaim, Hodgkinson, and Hopkins, on the strength of 
Biterials used in engineering works, which have been and are carried 
on by those gentlemen without further cost than the mere expense of 
the machinery and raw materials. It will scarcely be credited, that 
Government, while calling into requisition the gratuitous services of the 
Fellows of the Royal Society for the benefit of the nation, has refused 
to oontiiiue this year the grant of 10002. Apart from the blow to 
acienoe which this refusal strikes, is it wise policy to declare in the face 
of nations that England, with her vast resources, is yet so stricken by 
the war that she can no longer devote 10002. a-year to the promotion 
of science ? This, indeed, will be news for the Czar, who, with a defi- 
cient exchequer, continues to endow his famous Metropolitan Academy 
of Sciences. We hold that the withdrawal of this grant is as unjust as 
it is impolitic Gh)vemment has never been backward in requesting 
scientific aid from the Royal Society. A few months only have elapsed 
since it called upon the Society to give their opinion as to what are the 
great meteorological desiderata with reference to a Gt)vemmcnt depart- 
ment for meteorology, which it was proposed to establish for the advan- 
tage of navigation. This request was immediately responded to. 
Circalars were addressed to eminent meteorologists and men of science 
at home and abroad ; and, after long and laborious deliberations, a 
voluminous report was drawn up and transmitted to Government. All 
this time and labour was, be it remembered, ff^iven r/ratuitouslyy by 
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men who ire not the best able to make a present of their time and 
valuable knowledge. It is scarcely creditable to the State that such 
services should be rewarded by the withdrawal of the annual grant." 

The grant to the Royal Society was, however, rraewed ; but not 
until the meanness and ignorance of the Government had been exposed 
and unsparingly condenmed by nearly every public journal in tiie 
empire. It is this scandalous n^ect of Science and its appliances (of 
which every other European Government vigilantly profits) that hM 
reduced our national resources in the conduct of the war to an almost 
degraded position. — ^Ed. Year-Book of Fctcts. 

Plato's survey of the scixncbs. 
The Master of Trinity College, the Rev. Dr. Whewell, has read to the 
Cambridge Philosophical Society a paper on ** Plato's Survey of the 
Sciences/' contained in the Seventh Book of the Republic. Plato, like 
Francis Bacon, took a review of the sciences of his time ; and, like him, 
complained how little attention was given to the philosophy which they 
involved. The sciences which Plato enumerates are arithmetic and 
plane geometry, treated as collections of abstract and permanent truths ; 
solid geometry, which he notes as deficient in his time, although, in 
fact, he and his school were in possession of the doctrine of the five 
r^ular solids ; astronomy, in which he demands a science which should 
be elevated above the mere knowledge of phenomena. The viable 
appearance of the heavens only suggests problems with which astronomy 
deals, as beautiful geometrical diagrams do not prove, but only suggest) 
geometrical propositions. Finally, Plato notices the subject of harmo- 
nics, in which he required a science which shall deal with truths more 
exact than the ear can establish ; as in astronomy, he requires truths 
more exact than the eye can assure us of. It was remarked also, that 
such requirements had led to the progress of science in general, and 
such inquiries and discoveries as those of Kepler in particular. 



POLARITT OF DIAMAGNETIO BODIES. 

Professor TYin>ALL has communicated to the British Association an 
** Experimental Demonstration of the Polarity of Diamagnetic Bodies." 
The author referred to the Bakenan Lecture of the past year, 1855, 
as proving that a bar of bismuth freely suspended within a spiral of 
copper wire, excited by a current passing through that wire and acted 
upon by external magnets, could be attracted and repelled with the 
same certainty as, though with a £Eur less energy than, a bar of iron, — 
the sense of tiie deflection, which indicated the polarity of the diamag- 
netic bismuth bar, being always opposed to the deflection of the iitm 
bar under the same circumstances. The experiments now described 
formed tiie complement, so to speak, of those described in the lecture 
referred to. In the latter case the bismuth bar was deflected by 
magnets, but as the action is mutual, it is to be expected that the 
magnets, if properly arranged, could be deflected by the diamagnetic 
bars. An experiment of this nature has ahready been made by Pro* 
fessor Weber, of G5ttingen, but the results obtained by this dis- 



SATVlUlt PHILOSOPHT, 103 

tingqiHhfld ezperimenter have not commanded general conviction ; iAiey 
have been denied and criticuaed by Matteucoi and others, 

Frofefsor TyndaU has to thank M. Weber for the plan of an instru- 
ment, constracted by M. Leyser, of Leipsic^ which has enabled him to 
remove the last trace of donbt from this important question. The in- 
•farnment consists essentially of two upright spirals of copper wire about 
eighteen inches long, fastened to a stout slab of wood, endosed on all 
ades during the time of experiment, and so fixed into solid masonry 
that the sj^rals were vertical. Above the spirals is a wooden wheel 
with a grooved circumference ; below the spirals there is a similar 
wheel ; an endless string passes tightly round both wheels, and to this 
string were attached two cylinders of the diamagnetic body to be ex- 
amined. By turning the lower wheel by a suitable key, the cylinders 
may be moved up and down within the spirals. Two steel bar mag- 
aets are arranged to an astatic system, connected together by a rigid 
faiaaB junction, and suspended so that both magnets are in the same 
borizontal plane. It is so arranged that these two magnets have the 
two sinrals between them, and have their poles opposite to the centre 
of the spirals. When, therefore, a current is sent through the spirals, 
H exerts no more action on the magnets than the centre or neutral 
point of a magnet would do. Supposing the bars within the spirals to 
be also perfectly central, they also present their neutral points to the 
magnetic pole, and hence exert no action upon it. But if the key be 
tamed so as to bring the two ends of the diamagnetic bars to act upon 
the suspended magnets, if the bars be polar, the magnitude and nature 
of their polarity will be indicated by the consequent deflection of the 
Biagnets. The index by which the deflection of the magnets is observed 
is a ray of light reflected from a mirror attached to the magnets ; and, 
as the length of this ray may be varied at pleasure, the sensibility of 
the instrument may be indefinitely increased. When cylinders of bis- 
muth are submitted to experiment, a very marked d^ection is pro- 
duced, indicating a polarity on the i)art of the bismuth opposed to the 
polarity of iron. 

This is the result already obtained by M. Weber ; but against it, it 
has been urged that the deflection is due to induced currents excited in 
the metallic cylinders during their motion within the spirals. To this 
objection Professor Tyndall replied as follows : — ^first, the deflection 
produced was a permcment deflection, which could not be the case if it 
were due to the momentary currents of induction ;— secondly, if due to 
induction, copper ought to show the effect t&r more energetically than 
bismuth, for its conducting power; consequently, the facility with 
idiich such currents are produced is, at least, fif^ times greater than 
that of bismuth. But with cylinders of copper no sensible deflection 
was produced ; — thirdly, two prisms of the heavy glass with which 
1^. Faraday discovered the diamagnetic force, and produced the rotaticii 
of the plane of polarization of a luminous ray, were substituted for tht 
metallic cylinders ; and, although the action was far less energetifl^ it 
was equally certain as in the case of bismuth, and indicated the aamft 
polarity. The formation of induced currents is wholly out of thft 
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question here, for the cmbstanoe is an insnlator. Tht ezperimeni^ 
therefore, remore the last remaining cUmht from the position thai 
diamagnetic bodies under magnetic exdtement possess a polarity irhieh 
is the reverse of that possessed bj magnetic ones. Professor Tyndall, 
in referring to his labours on this subject, and to the beautiM aid 
costly apparatus by which these results haye been obtained, obserrad 
that it was the funds placed at his disposal by the Council of the fioyal 
Society, which enabled him to obtain these results ; and this may be 
taken as an example of the manner in which the annual QoTemmait 
grant is applied to the promotion of scientific research and discoTery.— 
Athenceum, No. 1457. 

OSr THE HEAT PBODUOSD BT THE nTFLUSHOB OF XHI MAGSST UFQI 
BODIES IN KOTION. BT IC. LEON VOUGAVLT. 

In 1824, Arago observed the remarkable fact of the attraction of the 
magnetic needle by conducting bodies in motion. This phenomanon 
appeared very singular, and remained without explanation until Fara- 
day announced the important discovery of currents of inductioD. It 
was then proved, that in Arago's experiments the motion gave rise to 
currents, which, by reacting upon the magnet, tended to associate it 
with the moveable body, and draw it in tiie same direction. It may be 
said, in general terms, that the magnet and the conducting body tend 
towards a state of relative repose by a mutual influence. 

If, notwithstanding this influence, the motion continue, a oertain 
amount of force must be constantly famished, the moveable part be, ai 
it were, pressed by a break ; and this force necessarily produces a 
dynamic effect, which, according to the new doctrines, I have thought 
must be found in heat. 

We arrive at the same consequence by taking into consideration tha 
currents of induction which succeed one another in the interior of tha 
body in motion ; but an idea of the quantity of heat produced could 
only be acquired with great difficulty by this mode of regarding the 
tiSaix ; whilst, by considering this heat as due to a transformation of 
force, it appeared certain to me that a sensible elevation of temperature 
would be easily produced in a decisive experiment. Havixig ready to 
my hand all the elements necessary for a prompt verification, I pro- 
ceeded to its execution in the following manner. 

Between the poles of a strong electro-magnet I partially introduced 
the solid of revolution belonging to the apparatus which I have 
called a Oyroacopej* and which was previously employed in experi- 
ments of a very different nature. TMs solid is a ring of bronse ooit* 
nected by a toothed pinion with an apparatus of wheels, by the action 
of which, when turned by the hand, it may revolve wilh a rapidity of 
150 or 200 turns in a second. To render the action of the magnet more 
effective, two pieces of soft iron added to the helices prolonged the mag^ 
netic poles, and concentrated them in the vicinity of the revolving body. 

When the i^paratus is going with the greatest rapidity the current 
of six Bunsen's oouples, passed into the electro-magnet, stops the 
movement in a few seconds, as though an invisible bres^ had been 
*J)eBcnbed in the Teat-Booh qfFact$t 1866, page 145. 
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applied to the moriiig body ; this is Arago's experiment, as developed 
by Faraday. But if the handle be then pushed on, so as to restore to 
the appaiatasthe morement which it has lost, the resistance experi- 
enoed requires the application of a certain amonnt of force, the 
eqidvalent of which reappears and accomnlates in heat in the interior 
€i the revolving body. 

By means of a thermometer inserted in the mass we may follow the 
gndnal elevation of temperature. Having, for example, taken the 
appazatiiB at the surrounding temx)ei'ature of 60** '8 F., I saw the 
thermometer rise successively to 68% 77% Se"", and 93°' 2 F. ; but the 
phenomenon had previously become sufficiently developed to render the 
employment of the thermometer unnecessary, as the heat produced luAl 
beoome sensible by the hand. 

If the experiment appears worthy of interest, it would be easy to 
anange an apparatus to reproduce and exaggerate this phenomenon. 
There is no doubt that by means of a machine properly constructed, 
and composed only of permanent magnets, high temperatures might be 
poduoed, so as to place before the eyes of the public assembled in 
lecture rooms a curious example of the conversion of force into heat. — 
Comptea RendtUf Sept. ; FhUosophiccil Mcigazine^ No. 68. 

JLTTRAOTION OF XOTTKTAINS. 

Thb Astronomer Royal has communicated to the Royal Society a 
paper on the "Computation of the Eflfect of the Attraction of 
Mountain-masses, as disturbing the apparent astronomical latitude of 
stations in Qeodetic Surveys. '* 

The author commences with remarking that his surprise had been 
ezcitedbytheresult obtained by Archdeacon Pratt, namely, that the 
computed attraction of the elevated country north-east of India con- 
aidsrably exceeds the disturbance whidi it was sought to explain. But 
<m consideration, the author perceived that this reStdt might have been 
antieipated, on tiie extensively received supposition that the interior of 
the euiJi is a dense fluid or semi-fluid (which, for convenience, he calls 
2ava), and that the exterior crust floats upon it. For, he remarks, 
this crust cannot be supposed at any part to be very high upwards (as 
in mountains), at least to any great horizontal extent, unless there is a 
corresponding projection downwards into the lava. Upon making a 
numerical calculation, even with the crust one hundred miles thick, it 
WIS shown that there would be such a tendency of the table-land to 
cnok and sink in the middle as no cohesion of rocks can resist. He 
conceives that the state of the ground may be properly illustrated by a 
raft d timber floating on water : if one piece of timber projects higher 
into air than the others, we are certain that it also projects lower^ into 
water than the others. Assuming this as established, then it is evident 
that the horizontal attraction of a mountain mass on a point at a con- 
siderable distance is nearly evanescent, because the increase of attrac- 
tion of the part which is above the general level is sensibly neutrsdiied 
by the deficiency of attraction below it where the lighter crust displaces 
the heavier lava. In like manner, the horizontal attraction of a ship 
or other floaling body is nothing. But the horizontal attnatajs^ "^^"^ik 
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near point on the earth^s sarfftoe will not Tanish, beeante the mountain 
which produces the positiye attraction is nearer than the laYa-dLq)lafle- 
ment which produces the negative attraction : even here, however, the 
efficient disturbing attraction will he much less than that oompntedby 
considering the dimensions of the mountain only. 

OOSKECTIOV OF COMPASS EKBOBS. 

The difficulty hitherto experienced with the compass in iron diips 
has been successfully removed by a discovery of Mr. J. M. Hyde, oi. 
the Cumberland Iron Works, Bristol, who has been for the last ten jeun 
engaged in the investigation of this important subject. There is trading 
between Liverpool and Bristol a screw-steamer called the Athlete, built 
by Messrs. J. M. Hyde and Ck>., having no practical error in the 
compass, and therefore requiring no permanent magnets for correction. 
This desideratum has been accomplicjied in the construction of the ship^ 
the arrangement being such that the compass is placed in a neutral 
position, where the magnetism of the iron in the after end of the ship 
is balanced. If this information be correct, then Mr. Hyde has 
accomplished an improvement, the importance of which it would be 
difficult to over-rate. The numerous and lamentable errors said to 
have occurred through compass errors is a sufficient reason why this 
discovery should be thoroughly investigated for the benefit of that large 
and increasing interest, iron shipping. 



DEOIXAL 00MPAS8 CARD. 

The Mariners' Compass-needle having of late years received grett 
improvements, Mr. James M. Share, Miister B.N., is of opinion that 
it is high time the Card, as at present arranged, i^ould take its plaee 
by the side of such things as are superseded by others better adtqvted 
to the advaucing spirit of the times. He therefore ventures to make 
an attempt to innovate on an old custom, by suggesting the substi- 
tution of a compass-card containing thirty-six points of ten degrees 
each — every degree being one-tenth of a point. 

By the use of this card the mariner will avoid the constantly re- 
curring trouble of turning degrees into points, and vice vend. 

The ship's course having been work^ out in degrees, the deviation 
and local attraction have but to be applied to adapt it to the decimal 
steering card, thus rendering the '* traverse table for points" no longer 
necessary to those steering by it ; the course N. Sd"" £. being the same 
as ** north three and a-half points east," &c. The same remaric 
applies also to astronomical beiurings, azimuths, amplitudes, &c. 

Should the decimal card be adopted, the old-fashioned method <tf 
" boxing the compass," which takes young people so long to beoorae 
familiar with, will be entirely superseded ; and the sooner such metiiod 
becomes obsolete, the better it will be for the interests of the nuuiner ; 
for, together with other advantages, the tedious operation of .a *' day's 
work" will be divested of half tiie usual trouble. 

When giving a course to the "quarter-master," or "man at the 
wheel," no mistake, so liable to be the case at present, can well occur ; 
it wJn merely be seoessaiy to direct him to steer, for instance, "north 
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fiT« poiiits east^*' or more briefly, '' oortii fiye east," ''south six west," 

Mr. Shaxe reeoUects an instance of ayessel steering N.W. by N. ^ N., 
iBstead of W. by N. i N. during thick weather in the Bristol Channel, 
thus running into danger from the similarity of sound between the 
courses alluded to. 

The practical application of the decimal card would not materially 
affect the charts previously published, which could have printed conf- 
passes containing thirty-six points pasted over the others. Such might 
be supplied by any duot-seller. — Proceedings of the HoyaZ Society. 

ON THE LUXnrOUS OOAT OF THE INDUCTION SPARKS 07 BUHXKORFP'S 
APPARATUS. BT T. DU MONOBL. 

Whxs examining these sparks in the dark, the author obserred that 
tib^ are surround^ with a greenish-yellow luminous coat, the thick- 
]MM and form of which Taries according to the strength of the current, 
and the nature of the wires forming the poles ; when the sparks are 
not very long, however, the luminous coat is almost always of an oval 
Ibnn. It appears to belong principally to the negative pole, and is of 
» reddish colour on the side of this pole. It is remarkably intense, 
«iid resembles a flame when the poles are moistened with an essential 
cdl, luid its connexion with the negative pole is also then very distinct. 

If the wires of the pole (whi(£ should be rather thick) be placed 
about five millimetres apart, and the intervening space be blown upon 
rather strongly with a bellows, the greenish-yellow atmosphere is seen 
to be drawn towards the opposite side, where it forms a large flame of 
a yfolet colour. It may also be blown along the wires of the pole, and 
it 18 then seen to be furrowed by a number of very sinuous, more or 
less white jets of fire, which are usually disposed in strata. The violet 
lij^t appears to be circumscribed by two bundles of violet rays, which 
rise from the points of the poles and unite in irregular curves, like 
those of a flame driven by the wind. The true spark does not appear 
to be affected by the current of air. — Comptes JReru^tM, Feb. 5, 1855 ; 
PhUoaophicaZ Mctgazine, No. 62. 

BATB AT WHICH WAYBS TRAVEL. 

A PAPER has been read by Professor Bache, before the American 
Sdentific Association, stating, that at nine o'clock on the morning of 
tl^ 23rd of December, 1854, an earthquake occurred at Simoda, on the 
idand of Nii^on, Japan, and occasioned the wreck of the Bussian 
frigate Ditma, which was then in port. The harbour was first emptied 
of water, and then came in an enormous wave, which again receded 
and left the harbour dry. This occurred several times. The United 
States has self-acting tide-gauges at San Francisco and at San Di^^^ 
whidi record the rise of the tide upon cylinders turned by clocks ; and 
at San Francisco, 4800 miles from the scene of the earthquake^ the 
first wave arrived twelve hours and sixteen minutes after it had receded 
from the harbour of Simoda. It had travelled across the broad bosom 
of the Pacific Ocean at the rate of six miles and a-half a minute^ and 
anived safely on the shores of GaUfomia, to astonish the sdentifio 
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obfieirera of the Coast-Snrveymg Expedition. The first wato, or riiiiig 
of the waters, at San Francisco, was seven-tenths of a foot in heighti 
tmd lasted for about half an honr. It was followed by a series of ssren 
other waves of less magnitude, at intervals of an honr each. At 8n 
Diego similar phenomena were observed, althongh, on acoonnt of the 
greater distance from Simoda (400 miles greater tiban to San Frandsoo), 
the waves did not arrive so soon, and were not quite as high. — Botton 
Atlas, 

HYDROLOOT OF THB BRITISH ISLES. 

In collecting materials for the Hydrology of the British Isles, in con- 
nexion with TAi. Keith Johnston, for the second edition of his Phytieal 
Atlas, the author has obtained, from published and unpublished 
sources, upwMxls of one hundred records of Rain Stations and Temi>era- 
ture. These amounts were marked down in their respective positions 
on the map of Britain, and this map was coloured with light and daric 
shades according as the amount of rain-fall was small or large in the 
locality. The map exhibited showed, in the first place, what had 
been already done, and what parts of the country yet remained to be 
filled up by observation and registration. A considerable portion of 
the surface of Britain and Ireland was observed to be dotted with 
figures, but a large part of Wales and the north-west coast of Scotland 
were deficient. If we take three waving lines along the map of QretA 
Britain, we shall meet with three gradations of rain-fall. The line 
-along the east coast, and penetrating some way into the interior, maiks 
out the region of least deposition. On the whole eastern side of Eng- 
land, from Kent and Surrey, and Oxford, north to York, the average 
annual fall of rain is 23 to 24 inches. From Durham, north into ficob- 
land, the meanfall is 27 inches ; though in sonie localities, as Mid-Lothian 
and Morayshire, the rain-fall is from 24 to 25 inches. The mean annual 
rain fall of the whole eastern half of Great Britain is 27 inches. If we take 
■a middle line, which includes the mountain range that traverses England 
from south to north, and extends through the centre and west of Soot- 
land, we find that here is the greatest amount of deposition. In the 
mountains of Cumberland and Westmoreland, from 50 to 140 inches of 
rain fall annuaUy. South of this range throughout England, from 36 
to 46 inches are deposited. In Scotland, from the Lowther Hills to 
the mouth of the Clyde, from 47 to 60 inches. A third line embraces 
the west coast near the level of the sea. At Land's End, the annual 
fall is 42 iaches, in Exmoor, 56 inches. As we proceed farther north, 
the mean fall decreases to 88 and 35 inches. Taking the western half 
of Britain, including the mountain regions, the annuid mean of the rain 
stations is 45*5 inches ; but considering that there is a deficiency of 
data for the elevated regions of Wales and the north-west of Scotlflmd, 
and a preponderance of coast stations where the fall of rain is moderate 
we may suppose that the actual fall for the western half of Britain is 
at least 5 or 10 inches more than this average ; that is, from 50 to 55 
inches. We thus see that the mountain regions of Britain, by thebr 
superior elevations, compared with the valleys and plains, and by 
the consequent diminution of their surface temx)erature, bcKSome the 
condensers of the moisture of the warm soi^ -rnois^ BQ»vi>iXv^\<} ^^rvs^^ 
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From tlie intereBtiiig data of Mr. Miller of the Lake distriot of England, 
h is alio demonatrated that the greatest amonnt of deposition takes 
place at an elevation of 1900 feet ; and above this, the fSsJl of raia 
impidly diminishes. 

In Ireland the greatest amonnt of rain-faU occurs on the south-west 
eoast, 59 inches falling In the vicinity of its highest range of moun« 
tains. In the low lying central plain of Ireland the annual fall is 23 
and 24 inches ; -while on the mountain ranges of the north-east [and 
south-east from 30 to 37 inches fall. 

If we divide the year into three periods of four months each, begin- 
ning the winter period with November, we shall find that most rain 
falls in the summer and winter months, and least in spring. This is 
shown in the following tabular view : — 
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On the east coast there are during the year 165 days on which rain falls ; 
on iJie west coast there are 212 days on which rain falls. The greatest 
depth of rain noted to have fallen in twenty-four hours, is from IJ to 
21 inches. At Kendal, in 1792, 44 inches fell. Our longest con- 
tinned rains usually begin on the south and west of Great Britain, and 
proceed northwards. This occurs when an easterly and south-west cur- 
rent both prevail in the atmosphere. In these cases it sometimes takes 
several days before the dry east wind becomes saturated with moisture, 
and rain begins to fall on the eastern coasts. Hence the popular idea 
that our greatest rains come from the east ; whereas, in reality, all the 
deposited moisture comes with the southerly current, and the cold east 
wind acts merely as the condensing agent. — Proceedings of the Royal 
Phytical Society, ^, 

XIAH HEIGHT OF THE JLTLANTIO AND PAOITIO OOEAVS THE SAME. 

The Paiuima Star says : — " On the authority of Colonel Lloyd and 
Captain Falmar, who in 1827, by order of Bolivar, made a series of 
levels from Panama to Chagres, it has been very generally believed that 
there existed a difference of mean level between the Atlantic and 
Pacific Oceans, and many ingenious theories have been devised to 
account for this (supposed) fact, and elaborate deductions in favour and 
against the practicalnlity of a ^p canal have been drawn therefrom. 
The difference of the mean heights of the two oceans was stated to be 
8*52 feet, the Pacific at Panama being that much higher than the At- 
lantic at Chores, It hsM been lately deddod \>^ Oo\qtu^^^:^Xj«ssi^ i ^ 
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a series of careful tidal obserratlons taken here and in Aqiinwall (NaT|f 
Bay), and connected by accurate levels along the line of railroad, thai 
the mean height of the two Oceans is exactly ^e same ; although, owing 
to the difference in the rise of tide at both places, there are of coazM 
times when one of the oceans is higher or lower than the other ; but 
their mean level, that is to say, their heights at half-tide, is now 
proved to be exactly the same. There is no doubt that Colonel Lloyd's 
error aros6 from imperfection in his instruments, and the difficulty he la- 
boured xinder in taking a large number of observations, in which mis* 
takes are peculiarly liable to occur." 



RELATIVE LEVELS OF THE BED SEA AKD XEDITEBRANEAH. 

The French engineers, at the beginning of the present oentmyi 
came to the conclusion that the Ked Sea was about 30 feet above the 
Mediterranean ; but the observations of Mr. Robert Stephenson, the 
English engineer, at Suez ; of M. Negretti, the Austrian, at lineh, 
near the ancient Pelusium ; and the levellings of Messrs. Talabat, Boiu> 
daloue, and their assistants, between the two seas ; have proved that 
the low-water mark of ordinary tides at Suez and Tineh is very nearly 
on the same levels ; the difference being, that at Suez it is rather mors 
than one inch lower. — Leonard Hcmer, Proceedings of the Royai 
Society, 1856. . 

AN uprise in the SOUTH SEA ISLANDS. 

Mr. Rotle, missionary at Aitutaki, in the South Sea Island, de- 
scribes a dreadful hurricane which took place on that island on the 6^ 
February, 1854. He states ** that the physical aspect of the lagoon, 
inside the distant reef of the island, is completely changed by the hur- 
ricane ; so much so that he is inclined to suspect that some voloanitf 
violence was at work. Some ten miles of new beach are raised up, com- 
posed of coral, rock, sea shell, and rough sand, where before there was 
nothing but deep water." 

UNCERTAINTT OF FRESERVIKa RECORDS IN WALLS OR FOUNDATIONS 
OF BUILDINGS. 

It is a common practice to place the coins of the time, newspapera^ 
and other documents or records in sealed vessels, under the foundation 
stones, or in some marked situation in the walls of new public or other- 
wise important buildings. At a meeting of the American Philosophical 
Society in April last, Dr. Boy6 stated that, ** On recently opening Ihe 
comer-stone of the present High School building of this city (Phila- 
delphia), erected fifteen and a half years ago, in order to deposit ite 
contents in the new building about to be erected, the papers, coins, &c. 
which had been deposited in a sealed glass jar, were found to be in a 
I)erfectly decayed and corroded condition, and saturated with water. 
J>T, Boy6 stated, that^ after a careful examination, he is satisfied that 
the water must have got in from the outside by infiltration, first 
through the mortar into the cavity, and afterwards from this through 
the sealing-wax, with which the glass-stopper was secured. The 
corDer-atone consisted of a block of blue marble, in which a rectangular 
exoaratioB had been made, wluch was closed '^^ \ke W^ Vj «. is^axUa 
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ilab simk down into the stone and secured by common mortar. The 
lime naed i^ypears to haye acted upon and coiroded the sealing-wax. 
The corrosion of the coins is ascribed to the snlphur in the glue or 
ailing in the paper. — Proceedings of the American Philosophical So- 
eiety, 

OBJECT OF SALT IIT THE SEA. 

At a recent Meeting of the Canadian Institute, a very interesting 
paper was read by Professor Chapman, of University College, Toronto, 
on tJie " Object of the Salt Condition of the Sea." Professor Chapman 
b^an by assuming that the sea was created salt from the beginning, 
EUDd for some beneficent purpose ; and then proceeded to discuss the 
riews hitherto advanced in elucidation of this object. The suggestion, 
that the sea is salt in order to preserve it in a state of purity, was con- 
sidered to be untenable for several reasons ; mainly, however, from the 
&et^ that organic impurities when diffused through a vast body of 
moving water, whether fresh or salt, become altogether, and very 
rapidly lost ; so much so, indeed, as apparently to have caJled forth a 
speaal agency to arrest the total annihilation of organized matter in its 
final ofloillation between the organic and inorganic worlds. The author 
Alloded to the countless hosts of microscopic creatures which swarm in 
most waters, and whose principal function has been ably surmised by 
the great anatomist. Professor Owen, to be that of feeding upon, and 
thus restoring to the living chain, the almost unorganized matter dif- 
fused through their various zones of habitation. These creatures prey- 
ing upon one another, and being preyed upon by others in their turn, 
the eircniation of organic matter is kept up, and carried through its 
^^inted rounds. If we do not adopt this view, we must at least 
lodk upon the Infusoria, the Foraminifera, and many of the higher 
types, as scavenger agents appointed to prevent an undue accumulation 
o€ decaying matter ; and thus, as before, the salt condition of the sea 
does not b^me a necessity. It was shown also, that, under many cir- 
cumstances, the amount of saline matter in the sea is not sufficient to 
arrest decomposition. Other suggestions, to the effect that the sea is 
salt in order to render it of greater density, and by lowering its freez- 
ing-point to preserve it from congelation to within a shorter distance of 
the poles, were then discussed in their more prominent relations. The 
value of these suggestions in a secondary point of view was fully 
admitted, but shown, at the same time, to be scarcely adequate to meet 
the entire solution of so vast and grand a problem as that which is 
manifestly involved in the salt condition of the sea. The freezing- 
point of sea water, for instance, is only 3^° F. lower than that of fresh 
water ; and hence with the present distribution of land and sea — and 
stiU less, probably, with that which obtained in former geological 
epochs — no very important effects would have resulted had the ocean 
been fresh instead of salt. So far as regards the habitable portions of 
the world, the present difference would be next to nothing. Professor 
Chapman here submitted to the Institute a suggestion which he 
believed to be original, in reference to the question under discussion. 
He considered the salt condition of the sea as mainly intended to reqik^ 
late evaporaiion, and to prevent an undue excess oi \thaA>^<s&sn&»&sm. 
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under the influence of any disturbing CMiaes that might from lame to 
time arise. It is well known that nnder the same atmospherio pressure 
different liquids haye very different boiling-points ; in like mamMr, 
saturated sdutions evaporate more slowly than weak ones, and tiMss 
latter more slowly again than pure water. In sea water we have on n 
average about 3^ per cent, of solid matter, of which about 2*6 oonsisii 
of chloride of sodium or common salt. The results of certain experi- 
ments by the author in reference to evaporation on weighed quantities 
of ordinary rain-water, and water holding in solution 2*6 per oenL 
of salt, were then given. The excess of loss of the rain-water over the 
water of the salt solution was, for the first twenty-four hours, 0*54 per 
cent. ; at the close of forty-eight hours, 1*04 per cent. ; after seventy- 
two hours, 1*46 per cent., and so on, always in an increasing ratio; 
the experiments in each case being carried on for six days. 

Here, then, we have a self-adjusting phenomenon, one of those admi- 
rable contrivances in the balance of forces, which an attentive stndy of 
nature reveals to us in every direction. If, other conditions being eqni^ 
any temporary cause render the amount of saline matter in the sea 
above its normal value, evaporation goes on the more and more dowly ; 
aud, on the other hand, if this value be depreciated by the addition of 
fresh water in undue excess, the evaporating power is the more and 
more increased — ^thus aiding time, in either instance, to restoire the 
balance. In conclusion, the author pointed out that ike consideratioii 
of this principle might shed some further light on the geographical dis- 
tribution of fresh and salt water lakes on the present suzfiMe of the 
globe. — Philosophical Magazine^ No. 58. 

BEMARKABLE BRAZILIAN BIAXONI). 

The largest and finest Diamond which has yet been found in Braiil 
has been imported into Bevin, and has obtained the name of the '' Star 
of the South." In its rough state it weighs 807 '02 grains, or 254( 
carats. When cut, it will be reduced to about 127 carats, but will 
then exceed the Koh-i-noor in size. Independently of its magni- 
tude, it possesses much scientific interest from the regularity of its 
crystalline forms, and the indications it affords of the mode in whioh 
the diamond occurs. The general form of the *' Star of the South" is 
a rhomboidal dodecahedron, having each of its faces bevelled by a €Me 
set on very obliquely, so that it has in all 24 faces. On one of its 
faces there is a pretty deep cavity, obviously produced by an octahedial 
crystal which has been implanted in it. The interior of this cavity, 
when examined with a lens, shows octahedral strise, audit cannot there- 
fore be doubted that the crystal which has left its trace was a diamond. 
On the posterior face of the crystal there are two other cavities of less 
depth also showing stri», and one of them even exhibits traces of three 
or four different crystals. On the same side of the crystal there is a 
flat part where the cleavage appears, and which M. Ihifrenoy oonaiders 
to be a fracture, and possibly as the point by which the diamond was 
attached to its matrix. From these facts it appears that the *' Star of 
the South" has been only one of a group of diamonds, similar to the 
groapa of rock oystal, calc spar, or any other orystaUine minexal.*- 
Cbmptes Rendus, vol. zL, p. 8. 
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ixiSTXircnB or aoabi in mica, 
Sni Dayid Briwstkb lately, while examining with a microaoope a 
tiuck jilate of mica from Siberia, about 5 inches long and 8 inches 
wide, was smpriaed to obaerye the remains of minute animals, some 
the 70th of aa indi, and others only the 150th of an inch in dize. 
Some of these were inclosed in cavities, round which the films of Mica 
were in optical contact. The Acari were, of course, not fossil, but 
must have insinuated themselves through openings between the plates 
of mica, which afterwards closed over them. — Proceedings of the Bri- 
ImA AnodatUm, 

PERIOD 09 HUMAN LIFE. 

M. Floubbhs, the distinguished French physiologist, and Perpetual 
Secretary of the Paris Academy of Sciences, has published a work, in 
whidi he announces that the normal period of the life of man is one 
Xumdred years. The grounds on which he comes to this new philo- 
flopiiie eondusion may be briefly stated. It is, we believe, a &ct in 
natural history that the length of each animal's life is in exact propor- 
tion to the period it is in growing. Bnfifon was aware of this truth, 
and his observations led him to conclude that the life in different spe- 
cies of iMB'Tn^Ja is six or seven times as long as the period of growth. 
M. Flonrens, from his own observations and those of his predecessors, 
is of opinion that it may be more safely taken at five times. When 
Bnffon wrote^ the precise period at which animals leave off growing, or 
to speak more oorroctly, the precise circumstance which indicates that 
tiie £px>wth has ceased, was not known. M. Flourens has ascertained 
that period, and thereon lies his present theory: ''It consists," says 
he, "in the union of the bones to their epiphyses. As long as the 
hones are not united to their epiphyses the animal grows ; as soon as 
the bones are united to their epiphyses the animal ceases to grow." 
JSoWj in man, the union of the bones and the epiphyses takes place, 
aeoording to M. Flourens, at the age of twenty: consequently, he 
pTodaims that the natural duration of life is five times twenty years. 
" It is now fidfbeen years ago," he says, ** since I commenced researches 
into the physiologiad law of the duration of life, both in man and in 
some of our domestic animals, and I have arrived at the result that 
the normal duration of man's life is one century. Yes, a century's life 
18 what Providence meant to give us." Applied to domestic animals, 
K. Flourens's theory has, he tells us, been proved correct. * * The union 
of tiie bones with the epiphyses," he says, "takes place in the camel 
at eight years of age, and he lives forty years ; in the horse at five 
years, and he lives twenty-five years; in the ox at four years, and he 
EvBS from fifteen to twenty years ; in the dog at two years, and he lives 
from ten to twelve years ; and in the lion at four years, and he lives 
twenty." As a necessary consequence of the prolongation of life to 
which M. Flourens assures man he is entitled, he modifies very con- 
siderably his different ages. " I prolong the duration of infancy," he 
lays, " up to ten years, because it is from nine to ten that the second 
dentition ii^ terminated. I prolong adolescence up to twenty yean, 
because it is at that age that the development of the bones oeaMS^ «ail 

H 
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consequently the increMe of the body in length. I prolong youth up to 
the age of forty, because it is only at that age that the increase of the 
body in bulk tenninales. Afker forty the body does not grow, pg o j wr l y 
speaking ; the augmentation of its T^ume, which thai takes place^ is 
not a veritaMe organic development, but a simple aecnxnulation of ftt. 
iifcer the growth, or more exactly speaking, the development in length 
and bulk has teiminated, man enters into what I odl the period of 
iifvigoration, that is — ^when all our parts become more eomj^ete aad 
firmer, our functions more assured, and the whole o rg an ism more per- 
fect. This period lasts to sixty-five or seventy years ; and then begins 
old age, which lasts for thirty years." 

But though M. Flourens thus lengthens man's days, he warns him, 
more than once, that the prolongation of them ean only be obtained on 
one rigorous condition, **that of good conduct, of existence ahrayt 
occupied, of labour, of study, of moderaticm, of sobriety in all ihinga*^ 
To those who may be disposed to ask, why it is^ that of men deetiied 
to live a hundred years so few do so, M. Flourens aaswenr trnmphaaliy 
— '* With our maimers, our passions, our torments man dees not die^ 
he kills himsdf f* and he speaksat great length of Comacroy of LeaBOi^ 
and mentions Parr and others, to show that, by inndence, and^ ab«f« 
all, jo&nefj^, life ean easily be extended to s century or more. Suehisaa 
outline of M. Flourens* singular argument, and, knowing the anthov's 
scientific eminence, we doubt not it will be received with leqpeci — 
Literary Gazette, No. 19S5. 

SOTIONS OF ALOOHOLIO UQUOKS. 

Mb. 7. Thomson has communicated to the British Assoeiatioa a 
paper *^ On certain Curious Motions observable on the Surfaces of Wine 
and other Alcoholic Liquors." The phenomena of capillary attraetion 
in liquids are accounted for according to the generally received theory 
of Dr. Toung, by the existence of fcnrces equivalent to a tension of the 
sor&ce of the liquid, uniform in all directions, and independent of the 
form of the suiface. The tensile force is not the same in difiiBient 
liquids. Thus it is found to be much less in alcohol than in water. 
This &ct affords an explanation of several very curious motions ob- 
servable, under various circumstances, at the surfiskce of aleohelie 
liquors. One part of these phenomena is that if, in the middle of the s«r- 
fa;ce of a glass of water, a small quantity of tJcohol, or strong spirituous 
liquor, be gently introduced, a rapid rushing of the sur&ee is found to 
occur outwards from the place where the spirit is introduced. It is 
made more apparent if fine -powdja be dusted on the sur&ce of the 
water. Another part of the phenomena is, that if the sides of the 
vessel be wet with water above tibie general level sur&ee of the water, 
and if the spirit be introduced in sufficient quantity in the middle of 
the vessel, or if it be introduced near the side^ the fluid is even seen to 
ascend the inside of the glass until it accumulates in some places to 
such an extent that its wei^^t preponderates, and it falls down again. 
The manner in wlaek Mr. Thomson explains these two parts of the 
phenomena is, that the more watery portions of the entjre surface, 
bavmg more teonon than those which are more akoholicy drag the 
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lat^r briskly away, loiiietiiaes even bo as to form a horizontal ring ol 
liquid high up round tiie interior of the yessel, and thicker than that 
by which the interior of the vessel wm wet. [Hien the tendency is for 
the Tttrions parts of this ring or line to mn together to those parts 
wldeh happen to be most watery, so that there is no stable equili- 
brium, for the parts to which the vorions portions of the liquid aggre* 
gate themsebres sood become too heavy to be sustained, and so they fedl 
down. 

The same laode of explanatioD, when carried a step further, shows 
the reason of the cnrions motions commonly observed in the film of 
wine adhering to the inside of a wine-glass when the glass, having been 
partially fillad with wine^ has been shaken so as to wet the inside above 
the general level of the surface of the liqxdd ^ for, to explain these 
motioius it is only necessary further to bring under consideration that 
the thiB film adhering to the inside of the ^Uun must very quickly be- 
oone more watery than the rest, on account of the evaporation of the 
akohol oostained in it being more rapid than the evaporation of the 
water. On this matter, Mr. Thomson exhibited to the Section a veiy 
deeiaive experiment. He showed that in a vial partly filled with wine, 
no iBotioi^ of the kind described, occurs as longas the rialis kept corked. 
On his removing the cork, however, and withdrawing, by a tube, the 
air saturated witiii vapour of the wine, so that it was replaced by fresh 
air capable of producing evaporation, a liquid film was instantly seen 
as a horizontal ring creeping up the interior of the vial, with thick- 
looking pendent streams descending from it like a fringe from a curtain. 
He gave another striking illuste&tion, by pouring water on a flat silver 
ta^f previously carefully cleaned from any film which cotdd hinder the 
water from thoroughly wetting the surface. The water was about one- 
torth of an inch deep. Then, on a little alcohol being laid down in the 
middle of the tray, the water immediately rushed away from the 
middle^ leaving a deep hollow there, which laid the tiay bare of all 
liquid, except an exceedingly thin film. These and other experiments, 
which he made with fine lycopodium powder dusted on the surfsuie of 
the water, into the middle of which he introduced alcohol gently &om 
%. fine tube, were very simple, and can easily be repeated. Certain 
enrioos return currents which he showed by means of powder on the 
snrfaee, he stated he had not yet been able fully to explain. He 
referred to very interesting phenomena previously observed by Mr. 
Yariey, and described in the fiftieth volume of the TraiMaetiom of ike 
Soeiet^f of Arts, which he believed would prove to be explicable 
according to the principles he had now proposed. 



TISIOR or SVRVAOSS. 

Sib Datip Brswstek has read to the British Association a paper 
**0n the Binocular Vision of Siirfaces of different Coburs." Pro- 
fessor Dove had published an account of some beautifal experiments m 
connexion with this subject some years ago. M. Dove showed in his 
Tf^per that when different colours at the same real distance are regarded 
by the eye they appear to be at different distances ; this is also the eaM 
when a white sur&ce is compared witha black. How VL Jki^ \ 

h2 



lid TKAB-BOOK OV FACTS. 

if a wldte snrfftce and a black one be stereoscopically combined, one of 
them must be seen through the other. Taking a figure for the left 
eye with a white ground, and a second figure of the same object on a 
black ground for the right eye, when these two figures are combined, a 
beautiful effect is obserred : the figure starts into relief, and its sides 
uppeax to possess a shining metallic lustre. This is the case whm the 
surface of each single object is quite dull and lustreless. On this expe- 
riment M. Dove founds a theory of lustre, supposing it to be produced 
by the action of light received from surfaces at different distances from 
the eye. An example of this is the effect observed on looking at var- 
nished pictures : one portion of the light comes from the anterior sur- 
face of the varnish and the other from its posterior surface, the action 
of both of these conspiring to produce the observed lustre. The 
metallic lustre of mica is also refen^ to by M. Dove as an example of 
the same kind. In his present communication Sir David Brewster 
controverts the theory here laid down, and bases his objections on the 
following remarkable experiment: — ^where a white surface without 
definite boundary and a black sur&ce of the same kind are regarded 
through the stereoscope, no lustre is observed. Sir David therefore 
infers that the lustre is due not to the rays from one surface passing 
through the other to the eye, but to the effort of the eyes to combine 
the two stereoscopic pictures. 



ABSORPnOK OF MATTER BT THE SURFACES OF BODIES. 

'* If (says Sir David Brewster) we smear very slightly, with soap, the 
surface of a piece of glass, whether artificially polished or fused, and 
then clean it perfectly with a piece of chamois leather, the surface, 
when breathed upon, will exhibit^ in the most brilliant manner, all ihe 
colours of thin plates. If we breathe through a tube, the colours wiU 
be arranged in rings, the outermost of which is black, corresponding to 
the centre of the system of rings formed between a convex and a plane 
surface.'' In repeating this experiment on the surfiices of other bodies^ 
Sir David found that there were several on whose surfaces no colours 
were produced. Quartz exhibited the colours like glass, but calcareous 
spar and several other minerals did not. In explaining this pheno* 
menon, the author stated that the particles of the soap, which are 
dissolved by the breath, must either enter the pores of the bodies or 
form a strongly adhering film on their surface. This property of 
appropriating temporarily the particles of soap, becomes a new dis- 
tinctive character of mineral and other bodies. — Proceedings of the 
British Association. 

OH OOMPLBXEKTART COLOURS. BT H. MEYER. 

Without going into the consideration of the proposed explanations 
of the complementary odours, M. Meyer gives a few experiments by 
which the observation of these subjective colours is much facili- 
tated. 

If a narrow strip of gray paper be laid upon a coloured sur&ce, this 
strip appears tinged with the complementary colour of the body on 
w&Jcb It 18 lying. This experiment does not» however, always succeed 



HATUUAL PHILOSOPHT. 117 

equally well, and is best perfonned with a green surface ; if the strip 
of paper be white and a little broader, the complementary colonr is 
only obsenred after long watching, or perhaps not at all. The 
complementary colour may, howeyer, be produced immedicUdy cmd 
qwUe dittincUffy even with white strips of such breadth, that, without 
further assistance, they cannot show the complementary colour (several 
inches broad), by laying a leaf of fine, transparent writing-paper over 
the coloured suriace and white paper. The white strip immediately 
api)ear8 ooyered with a tolerably uniform pale tinge of the comple- 
mentary colour. 

A sheet of coloured paper laid beside one of white paper does not 
allow the complementary colour to be observed upon the latter ; and it is 
imly when the coloured sheet has been looked at for some time, and the 
eyes are then alternately directed from the coloured surface to the 
whiter that the strip of the latter lying next to the coloured surface is 
tinged with a somewhat intense complementary colour. But if a trans- 
parent sheet of writing-paper be laid over the coloured and white sur- 
fBcea, the complementary colour immediately makes its appearance 
upon the latter, without any previous removal of the eye from one 
•nrfiice to the other. If the eye be directed to the margin of the white 
and coloured surfaces, the x)ortion of the white surfii.ce lying next to the 
edoured surface appears more intensely tinged with the complementary 
colour than the parts lying at a greater distance ; but if the white 
axafaiee be examined by moving the eye, so that the different parts of 
the white surface may be represented one after the other upon the same 
part of the retina, the surface appears covered with a more uniform 
tint of the complementary colour. — Poggendorfi Annalen, vol. xcv. ; 
Philosophical Magazine^ No. 62. 

OCULAR SPECTRES AND STRUCTURES. 

A PAPER has been read to the Eoyal Society, on "Ocular Spectres 
and Structures as Mutual Exponents," by James Jago, A.B. Cantab., 
M.B. Oxon. The paper opens by stating that for want of a methodical 
elimination of ocular spectres from one another — a want which its aim 
IB to meet — ^physiological optics remain to this day without any real 
foundation ; and even when we have followed the rays of light through 
«11 the refracting media of the eye, we cannot safely assert what sensa- 
tions belong to Uiem until we have detected everything connected with 
the percipient membrane which may obstruct the action of light on it, 
or which may originate sensatioDS as of light through other sorts of 
impulses. Our eyes in many important respects provide us with an 
opportunity for microscopical research that no optiod instrument em- 
ployed on the dead eye can rival. We may thus gather a variety of 
information, physical and physiological, solve points of ocular structure 
that escape other means of investigation, and bring a profusion of in- 
genious speculations to a termination, by showing that the phenomena 
(and this is especially true of the retinal phenomena) which have ocea* 
doned them are simply exponential of anatomical jfocts \ and important 
physiological laws may be arrived at by like means. 

The first step in the author's task is to determine tih<& cAii^^^sSsisaa 
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wiaeh. render objects existing upon or witlun the eye Tinble bj tkeir 
•hadowB, and to obtain optical prindplet by which we may eiaaune 
the interior of our ovn eye -wHii ftcility, bo as to fecognise in what 
lenticular structure, and what part of it, the cause of any shadow or 
*^ diffiractiTie image" resides. He shows that we may nake ev«iy 
measurement of interest, may decide all the points just all«ded to, tt 
tiie instant, as it were, by mere inspection; and he iUustzates his 
optical principles by appropriate experiments. 

THE TBIPLE SPEOTBUM. 

SiE Datid Bbbwsteb has read to the British Association a paper 
on the Tr^ile Bpeetmm, which oommences as fdlows : — 

*' At an early meeting of the Assooiation I eommuniested to this 
Section an aocount of the experiments by whidi I endeayouiwd to esta* 
Uish the existence of a lariple spectrum, that is, a spectrum whidb, 
instead of consisting of seven different colours, otmsisted of three speeba 
of equal length — red, yellow, and blue,"— having different degnes of 
intensity in different parts, and thdr ordinates of maximum intensely 
incoincident. This p^)er, entitled ' A New Analysis of Solar Li^t^* 
was published in 1831, in the Transaetiofu of the B^iyal Sociehf if 
Edinbttrgh, The experiments were shown to some of the distinguished 
members of that body, who honoured them by the adjudicatioB of the 
Keith Medal. Many years afterwards, Mr. Airy, Dr. I>raper, of Hew 
York, and M. Melloni, who had failed in observing the phenomena 
which I had described, called in question the accuracy of my results. I 
replied successively to these different criticisms in the PkUoaophictd 
Ma^azmcy and I had reason to think successfully, as no rejoinder was 
made by any of these three parties. Dr. WhewdH, however, who had 
never made an experiment on the subject, and the Abb6 Moigno, who 
was equally guiltless of using a prism, relying perhaps upon A&. Airy*B 
experiments more than mine, or unwilling that Newton's analysifl of the 
spectrum should be regarded as incomplete, denied the existenee of a 
triple q^ectrum. It was in vain to reason with antagonists of this 
kind ; and this was peihaps one of the occasions when hard-working 
men of science have to regret that the history of thdr labours has been 
given by individuals who have not wrought in the same field. Withia 
the last few years the subject of the triple spectrum has been studied by 
two eminent individuals, M. Bernard, in France, and M. HdmlMrfts, 
in Prussia, both of whom have called in question the aeeuraey of my 
conclusions. To the observations of these two writers I did not think 
it necessary to reply ; but being obliged to refer to the subject of the 
changes of colour produced by absorption, and consequently to the triple 
spectrum, in my Hittory of NewtorCe Optical Diecoveries, I found it 
necessary to notice the objeeti<m8 whidi had been made to it.'* 

Sir David then submits a few of the remarks which he has there 
made upon these eiqyeriments of these two foreign observers. (For the 
details, see the Athenamm, No. 1158). The author then proceeds to 
reply to a '^ dogoiatic dedsion" given by Dr. Whewell, at ihe previous 
meeting of the British Associatioii, at Liverpool — ''That the light at 
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ibe aerenl puts q£ ibe fidiar Epectrum {as arrived at by Professor 
Benuud), was simple Ukd not compoimded light ; and that thus the view 
wiiidh had loiBe yem snoe beoa propoaiidedf and which was still 
entertaindd hy aome, that the [^>ectram obtained by the prism was 
composed of several superimposed spectra, is proved to be unfounded, 
and must he abandoned." ^ David then condudes : — 

« The docferine of the Triple Spec<a*um, in place of being ei'tiier 
startling or afiensive, was reoeived most &vourabIy by artists of all 
kuods, who ooold net understand how there could be seven simple 
colouxs in the spectrum, while all these colours, and all the eoloncB 
in Bature, could be formed out of three — ^red, yellow, and blue ; and 
it gave satiafikction to many scientific individuals, because it afforded a 
pefdBaot ^^TpJisnatiOfi -of the existence of seven colours in ike ^peetrum 
which aUpass into one another by imperceptible shadow. 

<< I may here mention it as a remarkable fact, and as a new argu- 
ment in &v<mr ef the doctrine, that when the ordinate of the three 
diiwriiniV'' <md incoincident curves, having their mfl-Timft different in 
magnitude and position, and representing the intensity of iUnminatioii 
at every point of the three spectra, should when combined give a single 
curve similar to that by whidi Fraonhofer v^resents the intensity of 
ainmination in the ordinary spectrum. Had the doctrine of a triple 
q»eotmm, therefore, been a mere hypothesis, unsupported by the 
ualysis of absorbing media, or by any oUier direct experiment, it would 
have been entitled to a goierous reception &om every optical student. 
jyr. Wollaaton would have received it as the only explanation of his 
^»ectEam ci four colours — red, green, blue, and violet — ia which the 
^llow rays were wholly absorbed by reflexion from the asure ^y. Dr. 
Young would have accepted it as an explanation of his spectrum, which 
was the same as Dr. Wollaston's, with the addition of a narrow line of 
jellow between the red and the green. Sir William Herschel would 
have regarded it as an explanation of his «Kperiment, in which he saw 
the red of the spectrum changed im colour by reflexion &om polished 



" And I may quote Sir John Herschel, the highest authority of them 
•11, as believing (on the evidence of his own experiments, puUished in 
the £dinbtuyk Tranaactioni and in his Treatise o» Light) that the 
oolows of the spectrum are really changed by absorbing media. When 
thowo great men are proved to have been the dupes of possible rays, of 
complementary deceptions, or of enfeebled light, I shall willingly submit 
to the same imputation. In concluding ihis notice, I may mention that 
none of the opponents of the triple spectrum have repeated my funda- 
mental experiment made with an apparatus which I believe no persosi 
but myself possesses. I examine a pure spectrum divided into compart- 
ments by the action of thin plates of calcareous spar passing aiQrQMt 
a prism of the same substance. Ea<^ of these luminous compartments 
shades off into the adjacent dark spaces, and is in a different conditiQa 
from the corresponding portion of the complete spectrum. VThen fto 
proper absorbing media are applied to certain portions of this divided 
spectrum, I insulate a large portion of white light indecowipcaaMe Iff 
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the prism, and it stands beside a portion of red light as distinctly as aa 
almond placed beside a cherry. This is an experimevUum erueiB, if om 
were wanting in fj&your of tiiie doctrine of a triple spectrnm — of ike 
existence of tiiree colours, red, yellow, and bine, at the same point c£ 
the spectrum. 

*' I may now leave the opponents of the triple spectrum to settle 
their differences among themselyes. When allies quarrel, the common 
foe is sure of at least a temporary triumph. Messrs. Airy and Draper 
(for Melloni, a philosopher of original genius, cannot now assist them) 
may take ike field in equal numbers against MM. Hehnholts and 
Bmiard. The Prussian and French combatants may settle tiieir difE»* 
rence in single fight ; and Dr. Whewell and the Abb6 Moigno — item 
soldiers of fortune, whose lance has been sharpened for every combuu* 
tion — might honourably quit an alliance in which they have been ratber 
dupes thaii aggressors. I may now leave it to my friend Professor 
Wartmann, of Geneva, our greatest authority on the subject of colour- 
blindness, to determine which of all the parties in this controversy aie 
afflicted with that optical disease." 

THB STE AS A OAMEBA 0BS01T&A. 

Db. Georob Wilson has communicated to the Eoyal Society $ 
paper ''On the Extent to which the Theory of Vision requires us to 
regard the Eye as a Camera Obscura." The object of this com- 
munication was to combat the current theory of vision, as exercised by 
vertebrate animals, in so far as it teaches that the light which reaches 
the retina from without, thereafter passes through that membrane, and 
is absorbed by the pigment of the choroid behind it. 

The author, after enumerating the arguments adduced in favour of 
this view, proceeded to state tiiat a mass of evidence, daily accumu- 
lating, had established, beyond question, the certainty that light is re- 
flected from the anterior layers of the retina and from the choroid, and 
80 abundantly, that oculists take daily advantage of the iact to examine^ 
by means of this light, the deeper internal structures of the eye. 

This oigan, accordingly, cannot be regarded otherwise tiian in a 
limited sense as a camera obscura, and the arguments in favour oi the 
opposite belief were shown to furnish no substantial support of the 
current opinion. Thus, the eyes of albino animals were found to ex- 
ercise vision perfectly, although destitute otpigmentum nigrum; and the 
presence of the tapetimi liiddum, which acts like a concave metallie 
reflector in the eyes of many creatures, was shown to furnish no 
t)bstacle to sight, which, on the other hand, it rendered more acute 
when light was feeble. The supposed cross reflection of light within 
the eye was also shown to be a phenomenon which could rarely occur 
80 as to disturb vision. 

The author finally urged that the reflection of light from the bottom 
of the eye served important ends, especially in the lower ft-nimitla. 
Those ends he held to be — 

1. The return from the choroid of light through the retina, so as to 
double the impression on the latter. 

2, ThereBection of light on external objects, which was best seen in 
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CTCfttores whow ejes are provided with tapeta lucidiif and acted alike 
aiaa aaBUrtanoe to them in finding their food, and in the case of car- 
niTonras nootanial and marine animals, to their prey in escaping from 



In the human subject it was contended that, in very faint light, re- 
flection from the bottom of the eye would assist vision, and that the 
known delicacy of visual perception, which characterized those who had 
been long imprisoned in damp chambers or dungeons, afforded an ex- 
ample of muAk assistance. The author also insisted on the fact, that, as 
the leflecied light is always coloured, so as in the human eye to be 
bright red, yeUowish-red, or brownish-red, and in different eyes to a 
different de^^; and as we add from our eyes coloured light to every 
object we gaze at^ no two persons see the same colour alike, or will 
enotly agree in matching tints. The existence and importance of such 
a diromatic personal equation was dwelt on at some length. 

▲OHBOMATISH Or A DOUBLB OBJEOT-OLASS. 

Fbofxssob Stokbs has communicated to the British Association the 
following paper : — The general theory of the mode of rendering an 
object-glass achromatic, by combining a flint-glass with a crown-glass 
lens^ is well known. The achromatism is never perfect, on account of 
the inatioDality of dispersion. The defect thence arising cannot pos- 
siUy be obviated except by altering the composition of tiie glass. It 
seemed wortiiy of consideration, whether much improvement might not 
be effected in this direction ; but the problem which the author pro- 
posed for consideration was only the following : — Qiven the kinds of 
glass to be ranployed, to find what ought to be done so as to produce the 
best effect ; in other words, to determine the ratio of the focal lengths 
whioh gives the nearest approach to perfect achromatism. Two classes 
of meUiods may be employed for this purpose. In the one, com- 
pensations are ^ected, by trial, on a small acale ; in the other, the re- 
fractive indices of each kind of glass are determined, for certain well- 
defined objects in the spectrum, sudi, for example, as the principal 
fixed lines. The former has this disadvantage, that compensations on 
a mudl scale do not furnish so delicate a test as the performance of a 
laxge object-glass. The observation of refractive indices, on the other 
hand, admits of great precision ; but it does not immediately appear 
what ought to be done with the refractive indices when ihej are 
obtained. After alluding to the method proposed by Fraunhofer for 
oombining tiie refractive indices, which, however, as he himself re- 
marked, did not lead to results in exact accordance with observation, 
the author proposed the following as the condition of nearest approach 
to adiromatism : — ^that the point of the spectrum, for which tiie focal 
length of the combination is a minimum, sludl be situated at the brightest 
part — ^namely, at about one-third of the interval b b from the fixed line 
D, towards b. The refractive index of the flint glass may be regarded 
as a function of the refractive index of the crown glass, and may be 
expressed with sufficient accuracy by a series with three terms only. 
The three arbitrary constants may be determined by the values of three 
refractive indices, determined for each kind of glass. On a\)^lpni^ <&<^ 
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rttnlting fbrmnla to calcnlftte r (the ratio of tlie diroiMEtie rlrnigcin «f 
tbe indioes of refraction) for the ot^ect-gkue, for irbidi Pzmiuhofer Im 
given both the refractiye indioesof theeompoBient ^nmum jund the mlM 
of ry which, as observation showed, gave the best results, and tikmg 
in suooession various oombmationB, of three lines eadi, ont q£ the sevea 
need by Frannhofer, the anihor found that, whenever the oomhinsfiM 
wac jndieiottBly choeen, the resulting value of r was the oune, whalb' 
ever mi^t have been the combinatkaL, and equal to 1*980, nidehk 
precisely the value determined by FriMmhofer, firtua oba tt v atf an, as 
giving the best efiect 

PHTBIOiX FEATURES OV SATVSH AED HABS. 

Oaptaih W. 8. Jacob, H.E.I.O. Astronomer, in a paper oomsrani- 
cated to the Edinburgh New PkUotophieal Jourwd, No. 2, iUustaata 
the planet Saturn as seen at Kadraa, in the latter part of 1852, with 
the equatorial instrument constructed by Messrs. Lerebours and Seere- 
tan of Paris ; the objeet-ghiBS of which has an apertuie of 6^ inchai^ 
and a focal kngth of 88 '6 inches, and whose defining power is«f a 
high order. Other £i,vouzable circninstaaeeB were, the planet's pswd- 
mity to the senith, and the tranquillity and transparency eC Iht 
atmosphere. The obscure ring was well brought out the finut Ham 
it was looked for, and the fine line on the outer ring was alao seal 
distinctly enough to allow of good measurea being made with tin fihr 
micrometer; al^ough, strange to say, its very ezisteBoe is staiq ao at i oaa d 
in some quarters, as it is not visible in some of the laiKest teleaeopei^ 
such as the Foulkova Befiractor ; very neat definition, rather than a 
great amount of light being required for the purpose. The traaa- 
parency of the obscure ring, exemplified by the planet's lunb appealing 
through it, would seem to have been fint xwticed ^A Madras^ being 
shown in a drawing taken on 22nd September, 1852, and forwarded 
to a friend in this country, in a letter dated 11th October. This rin^ 
as seen across the jdanet, has a li^ umber-brown tint^ and a filmy, 
smoky character ; Ihe division between the two principal rings (nBoallj 
represented black) had nearly the same tint^ while its outer edge was 
not sharply defined, but shaded off. No sqnration, either by a daik 
or bright line, could be discerned between the bright and obscure rings; 
on the contnjy, the iaq)re8sion was that the shading in the former was 
produced by the latter over-iapping or enveloping its edge. 

The planet was frequently examined, whenever the atmosjiheie was 
in a fsvourahle eondition, until April, 1854, the tame of the writer's 
departure from India, without any change being pere^tiUe, exeepi 
that the peculiar fsatamBB above described had become gradually rather 
more conspicuous, so as to be discerned with lower powers. This 
would arise partly from, the rings appearing at a greater indination, or 
more open, and partly, perhaps, from the eye becoming, thnw^ prae- 
tiee, more ^it»'^m"' with the drtails. After the first scrutiny, in August, 
1852, no difficulty was ever experienced in making out any of the 
peculiar points above described, provided that the otmosphero was 
sufficiently tranquil to admit of using a magnifying power of 180 or 
npwarda. The powers usually employed were 277 and 865. 
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GaptelB Jacob then illoBtniteB his Tiews of Mars, taken with the 
WBe instrmnent The lower -new, though the later in point of time, 
f0t prteedet the upper, aa regards the longitude or angular motion of 
the plAoet, beoauBe its period of rerolution is rather longer than that 
of ike earth ; the difference in longitude between the two is about 90\ 
The other fiboes do not preeent such striking features, but are nearly 
yank. Fonner eBgraidngs of the planet do not show any such distinct 
■arkings ; at least the writer has not been fortunate enough to meet 
with any that «oald be recognised as likenesses. Mkts will again be 
ia a fayonrable position £or observation in 1856 ; in 1658 he will be 
aeaiter still ; and it is to be hoped that on these occasions still better 
diawings of him will be obtained^ 

KNOWLSnOE OF THE XOOR'S SVBVACE. 

pBOFKBSoa C. PiAzzi Smtth, taking advantage of the special atten- 
tion paid to certain astronomical disquisitions, has called attention to a 
partieiilar point connected with the Koon, which was first stated by the 
aatibor of the PlwraLiiy of Worlds, and then made by him to prove 
that the moon most be uninhabited — ^leading to the conclusion that all 
the other planets are uninhabitable also. This point is, that '^ observa- 
t having been made on the moon abundantly sufficient to detect the 
_ » caused by the growth of such cities as Manchester and Birming- 
, BO such changes having been peiceived, the theory of non-habita- 
tion nay be indulged in." 

But after having indicated the sort of appearance that those 
ooUeetions of human habitations would nutke whoi Izansferred to the 
, Professor Bmyth proceeds to show that the registered and pub* 
L observations of the moon are by no means sufficiently accurate 
to he used to test this question : and that they do show chsmges, and 
often to a fiur greater amount than the mere building of a lunar Man- 
Aostor would occasion ; but such changes bear the impress of error of 
observation. More powerfully still is this brought out, on comparing 
ev«K the best of tiie published documents with some manuscript draw- 
ings of the Mare Crisium in the moon, recently made at the Edinburgh 
Observatory ; and the author hopes that this statement of the imper- 
ftstioQ of existing maps will lead to observers generally applying 
themselves to improve this important and interesting field of 
astronomy. — Edinburgh New Philosophieal Journal, No. 2. 

CHBOKOLOGT OF THE FORXATIOH OF THE XOOE. 

Professor Nichol, at the late Meeting of the British Association, 
at Glasgow, stated that, through the munificence of the Marquis of 
Bieadalbane, he had been enabled to bring to bear on the delicate 
inquiries, whose commencement he intended to explain, a very great if 
not a fully adequate amount of telescopic power. A speculum of 
twenty-one inches, originally made by the late Mr. Bamage with the 
impracticable focal length oi jLfty-pot ftct, had, at the expense of that 
noble lord, been re-ground, polished, mounted as an equatorial, and 
placed in the Glasgow 0b6ervat(H7, in its best state, only about six 
weeks ago. Professor Nichol showed some lunar \)hoto^n.i^hft^ -^yd^ 
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indicated the great light with which the telescope endowed its focal 
images, and entered on other details as to its definition. The object of 
the present paper is the reyerse of specnlatiye. It aims to recall finooL 
mere speculation, to the road towards positive inquiry, all obsenrers of 
the lunar surface. To our satellite hitherto those very ideas have beea 
applied, which confused the whole early epochs of onr terrestrial 
geology, the notion, viz., that its surface is a chaoSf the result of 
primary, sudden, i^ort-lived, and lawless convulsion. We do not wow 
connect the conception of irregularity with the history of the earth : — 
it is the triumph of science to have analysed that apparent doM, 
and discerned order through it all. The mode by which this has been 
accomplished, it is well known, has been the arrangement of our terrene 
mountains according to their relation to time : their relative ages 
determined, the course of our world seemed smooth and harmonious, 
like the advance of any other great organization. Ought we not then 
to attempt to apply a similar mode of classification to the formations in 
the moon, hoping to discern there also a course of development, and 
no confusion of manifestation of irreguhir convulsion ? PrdTeBsar 
Nichol then attempted to point out that there appeared a practioal 
and positive mode by which such classification might be effected. It 
could not, in so far as he yet had discerned, be accomplished by 
tracing, as we had done on earth, relations between lunar upheavals 
and stratified rocks ; but another principle was quite as decisive in 
the information it gave, viz., the intersection of dislocations. There are 
clear marks of dislocation in the moon — ^nay, the surfJEice of our satellite 
is overspread with them. These are the rays of light, or rather bright 
rays, that flow from almost all the great craters as their centres, and 
are also found where craters do not at present appear. Whatever the 
substance of this highly reflecting matter, it is evidently no superficial 
layer or stream, like lava, but extends downwards a considerable depth 
into the body of the moon. In short, we have no likeness to it on 
earth, in the sense now spoken of, except our great trap and crystalline 
dykes. It seemed clear, then, that the intersections of these rays are 
really intersections of dislocations, from which we might deduce their 
chronology. Can the intersection, however, be sufficiently seen} — ^in 
other words, is the telescope adequate to determine which of the two 
intersecting lines has disturbed or cut through the other ? Professor 
Nichol maintained the affirmative in many cases, and by aid of dia- 
grams, taken down from direct observation, illustrated and enforced 
his views. — Athencewntj No. 1456. 

THE AUBORA BOBEAUS. 

Adhibal Sib John Ross has read to the British Association the 
following x)aper " On the Aurora Borealis :" 

The communication I had the honour of makmg to the British Asso- 
ciation for the Advancement of Science at Belfast, on the interesting 
subject of the aurora borealis, was verbal ; and, therefore, not entitled 
to a notice in the Association's valuable Transactions of that period ; 
but, having subsequently repeated the experiments I then verbally 
mentioned, I c&a now confidently lay the account of them before the 
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public, tnutiiig that, when taken into oonsideration, they will be 
found oorxobontiye of the theory which I published in the year 
1819, and which led to a controversy that shall be hereafter men- 
tioned. It having occurred to me that, if my theory was true, namely, 
'*ihat the phenomena of the aurora borealis were occasioned by the 
aetion of the ran, when below the pole, on the surrounding masses of 
eoloiiTed ice, by its rays being reflected from the points of incidence to 
donda above the pole which were before invisible," the phenomena 
lught be artificially produced ; to accomplish this, I placed a powerful 
lamp to represent the sun, haviag a lens, at the foical distance of which 
I placed a rectified terrestrial ^obe, on which bruised glass, of the 
varioiui colours we have seen in Baffin's Bay, was placed, to repre- 
sent the coloured icebergs we had seen in that locality, while the 
qiaoe between Greenland and Spitzbergen was left blank, to represent 
the sea. To represent the clouds above the pole, which were to receive 
the refiracted rays, I applied a hot iron to a sponge ; and, by giving 
the globe a regular diurnal motion, I produced the phenomena vulgarly 
eaDed '* The Merry Dancers," and every other appearance, exactly as 
seen in the natural sky, while it disappeared as the globe turned, as 
bafaag the part representing the sea to the points of incidence. In 
ooxT^ration of my theory, I have to remark that, during my last 
voyage to the Arctic Begions (1850-1), we never, among the numerous 
loebogB, saw any that were coloured, but all were a yellowish white ; 
and, during the following winter, the aurora was exactly the same colour; 
tad, when that part of the globe was covered with bruised glass of that 
edlonr, the phenomena produced in my experiment were the same, as was 
also the Aurora Australis, in the Antarctic Begions, where no coloured 
icebergs were ever seen. The controversy to which I have alluded vnxs 
between the celebrated Professor Schumacher, of Altona, who supported 
my theory, and the no less distinguished M. Arago, who, having 
opposed it, sent M. G. Martens and another to Hammerfest on pur- 
pose to observe the aurora, and decide the question. I saw them at 
Stockholm on their return, when they told me their observations tended 
to confirm my theory; but their report being imfavourable to the 
expectations of M. Arago, it was never published ; neither was the 
ooneqpondence between the two Professors, owing to the lamented 
death of Professor Schumacher. I regret that it is out of my power to 
exhibit the experiments I have described, owing to the peculiar manner 
in which the room must be darkened, even if I had the necessary 
apparatus with me ; but it is an experiment so simple that it can easily 
be accomplished by any person interested in the beautiful phenomena 
of the aurora borealis. — Athenceunif No. 1457. 

ANOMALIES IN BINAKT STABS. 

Captain W. S. Jacob has communicated to the British Association 
a paper "On certain Anomalies presented by the Binary Star, 70 
Ophiuchi." This pair has been long known to astronomers as a binary 
system, but the exact orbit is yet in doubt, althouj^ nearly a whole 
revolution has been completed since it was first observed by Sir W. 
Herschel in 1779. AU the orbits that have been computed ML at 
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eertain poixtts m repveseBimg the observed pofiitions, and those frhaA. 
beat represent the angles fail entirelj as regards the dislaBees. The 
iQOst remarkable point is, that even in those orbits ivhidi agree bisi 
irith obserTation, the errors in the angles assume & periodical htatf 
retaining the same sign through a considerable space of time. An 
orbit has been ocnnpiit^ with a period of 93 jean^ in wMd^ the oran 
are + from 1820 to 1823, — with one exception £rom 1823 to 18d(^ 
donbtfnl in 1830 to 1832, and from 1833 to 1842 all +, after '«(^hieii 
they continue f(^ the most part — . This sort of error mvst deptncl 
iiI>on some law ; it might arise from a chaage in the law of gravitafcioB, 
but may be aceoonted for more simply by snppoenng the exist^iee ef * 
third opaque body perturbing the other two. Such bodies- haye alrea^ 
been snggested to account for irregular motions of apparoitly single 
stars, such as Sirhis and Procyon. The body in this case, if m kypomk 
to circulate as a planet round the smaller star, need not be yery loorg^ ai 
the deyiation from the ellipse does not exceed about O"*!. AmsaaAag 
the small star to describe a secondary ellipse in which amO"'^ 
€ = "'15 and <»=200% and applying corresponding corrections io the 
computed positions, the arerage error in ^e angles is redueecl tnatt 
50' to 37', and in the distances measured subsequent to 1837, htn 
0" '14 to 0" '11, or by about ^ ; while the maximum errors are also i»> 
duced in about the same proportion. There is, therefore, prvmAfaeU 
evidence for the existence of such a body, and it is desiraMe tibail the 
fact should be still further tested by careful observation. The subjeel 
possesses an additional interest at tiiie present time, in reference to tin 
opinion brought forward in the Essay ^^ Of the Plwrcdity of W&MtJ* 
on the impoMibtLUy of double stars having attendant planets. — A^e- 
neeurfij No. 1467. 

TO ASCBKTAIN THE SISEOTIOK OF THB Wnn>. 

Mr. T. Stxvevsoit, Civil Engineer, has communicated to the Edith 
lurgh New PhUoeophiccd JowrkcU, No. 3, the following accurate and 
easily applied method of ascertaining the Direction of the Whui, by 
observing the reflected image of the clouds. 

In making some experiments, in which it was necessary to taaw 
accurately the direction of the wind, Mr. Stevenson was much annoyed 
by the insufficiency of vanes and all ordinary methods employed lor ^aA 
purpose. The under currents of air are so numerous and ccmflietisg, 
more especially in towns, where the houses are lofty, that the author 
has seen it proclaimed to be due east at one end of a street, while at 
the other it seemed with equal certainty to be coming in a westerly 
direction. 

In this dilemma, it occurred to him that a more accurate conclusion 
might be arrived at, by observing the direction of the drifting clouds 
when reflected in a mirror. 

At first, Mr* Stevenson used a common mirror, placed horizontally, 

MO as to have the sky reflected in it ; and having fixed upon a <^o«d, he 

watched its progress in the mirroT, taking catc^ V> ke«i^ the eye steadily 

-u? oae position^ and carefully marking t^ ^x«^ oi A^^ €^\xi\\K:^ii^<^ 

^:&«8r with a pencil of soap. "Wlien liJcda ^«* ^Q»Tafc> \\. -w^a wis^^Vj 
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piling a. eompMB on the mirror, to ascertain the Erection of the wind 
from ^t of the cloud^s path traced on the glass. A more convenient 
and pertaUe instmment has since heen constructed, consisting of an 
ordzBarj compass having a sitrered disc in the centre of its covering 
^bifi of snch a size as to allow the points of the needle and the 
giadaatad dErde oi the compass to be seen heyond it. The glass has 
CVMS Hues eat upon it, passing throngh the centre, and drawn so as to 
Odmspdid with the cardinal points marked on the divided circle. The 
vkoKe eompass can be made to revdve in the horizontal plane, upon a 
point projecting from the bottom of the onter case, ^ffh.en the dond 
•whoA is to be observed has been sheeted, as near the zenith of the 
obnrver as possiMe, the compass shonld be gradnally tamed ronnd 
vrtil one of the lines upon the glass remains coiocident with one well- 
^sised edge of the cloud as it passes across the field of view. The 
flB^ mdieated bj the magnetic needle being then read o£f, the 
mSaaMOul bearing of the ekmd's track from the magnetic north is at 



The etanenienee of this instrnment might be increased by having an 
i!fe-|ieefr aittaeked to it, capable of being fixed in such a manner as to 
peiot to tke intersection of the cross lines in the centre of the circle, so 
tikat tke eye may be kept steadily in the same direction. By means of 
SB S f pfttW itos on the piinci|de of a camera obsenra, the direction of the 
wind eovld be easily ascertained by observing the compass bearing of 
the etood's track. And in the absence of better instruments, the 
liieetioin by a mirror ou^t certainly in aU cases to be preferred to the 
iMtieailioQS of vanes^ whose action must always be vitiated more or less 
by frietion, and perhaps by other canses, besides being liable to be acted 
upon by currents which have been distorted from their true direction 
l^obstmctions due to houses, trees, and the configuration of the earth's 
flarfibee. The changes of wind and weather so characteristic of our 
itiiwftn might, periaiaps, be more certainly or more speedily predicted 
by comparing the motions of the clouds in the higher regions of the 
stDMspbere, with those nearer the earth's sur^Eice, than from informa- 
tiim dorxved from other sources. Mr. Stevenson has observed a change 
«f -wind apparent in the direction of the high clouds for two days before 
the eoRents near the earth's surface were affected, although they ulti- 
iDMteiy assumed the same directi(m. 

THE BADIAVT SPBCTRITM. 

FsOM an extensive series of experiments, Sir David Brewster con- 
ttoAm that every luminous ray in the Spectrum is accompanied by 
invisible rays of greater refrangibility thim the luminous ray itself; 
that these rays are rendered visible by the dispersive action of the 
•olids and fluids on whidi they are incident, and by which they are 
refracted, refected, or transmitted. He believes that these invisible 
nys occvpy the same piaee in the spectrum as the chemical rays, and 
that tiiey are probably connected with the phen.QmQQ& oi ^^^<«s^<;:^« 
lu -^Proceedioigs of the .British AMOciaitiou. 
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ON IHK AOnON or THB TIOLIT AKP ULTRA-YIOLXI IVYISIBLS LIOHf . 
BT W. BISBNLOHB. 

Thb phenomenon described by Stokes under the name .^ttorefeenet^ 
led me to the supposition that this was caused by the interferenoe of 
the shorter system of wayes, blue-yiolet and nltra-violet (for the itlce 
of shortness, the chemically-acting invisible rays of the speotmm mij 
be so designated). I think, with many others, that the eye has tibe 
greatest sensibility for a certain doration of vibration .(the yellow lic^)» 
and that it is the more sensitiye for longer or shorter waves, the more 
these differ from the medium light in their depth or height. 

light itself consists of the visible systems of waves, and besides these, 
of such as are longer than red and shorter than violet. As the oombt- 
nation of two tones is always deeper than each single one, out of whidi 
the compound tone arises, so from the interference of ydlow and Une 
there can result only light of greater length of undulation, and sot 
violet light. Now, since red has the longest undulations of the viuhle 
light, the combination of red and yellow waves of light can only give a 
deeper tint than red, and consequently no visible li^t. A flnozeaosiioe 
in tiie dark space of the spectrum near the red is not therefore to be 
expected. It is quite otherwise at the other end of the spectrum. The 
ultra-violet is the light acting in the dark space of the spectrum near 
the violet ; its existence could only be shown by its chemical 9/cAkm, 
before the wonderful discovery of Stokes. It comnsts of eountleBB 
systems of undulations, the lengths of which, differing among them- 
selves, have all a shorter duration than the violet light. Throi^ their 
interference, waves of greater length than their own result ; and Iqr 
their great variety, tints of combination no less numerous ; hence^ in 
many cases, all kLids of visible light, or white. 

In other cases, a certain colour prevails in the mixture of the tints of 
combination, wMch will partly arise from the length of the original 
waves, and partly from the distance of the reflecting layers of atoms of 
the fluorescent body.* 

Starting from this view, I have made experiments to find sources of 
light in which high tints prevail, in order to test this idea. Violet and 
blue glasses, through which the sunlight was admitted into the room 
by means of a heliostat» separating single parts of the entire spectrum 
from the rest, and causing the light thus obtained to penetrate into the 
fluorescent bodies, proved, at least, not the contrary of my supposition. 
I ascribe the cause of the partially slight success to the circumstance, 
that I possessed no blue and violet glasses of sufficient purity, whidi, 
on that account, allowed fewer of the more intensely acting rays to pass 
through. At last, the violet light occurred to me, whidi results in the 
so-called electric egg when it is exhausted of air. I tried its action on 
fluorescent bodies, and was delighted to see that it produced some of 
the appearances described by Stokes, with a splendour which I have 
never seen with the most beautiful experiment by means of the 

* Of course the oomparison between the tone of combination, and the Ught 
produced by varioiu kinds of ultra-violet or other waves, must not be tuen 
nterally, for otherwise the number of vibrations of the resulting colour must be 
egaal to the difllprence in the number of vibrations of the origmal rays. 
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qMOfcruxiL. Pap«t ^^ 'wiiich adeaign kad been made with a solution of 
wlphatfft of qwnkie, showod at a distanoe of ten to tvidve feet from the 
tfwai reeerrer u tibe dark «iiamber, all the details of the design in the 
MfiBt beantdfal white on a de^ violet ground. Enhmkorff's indnetdon 
aitpazatas is extremely oonyenient for the production of i^e electric 
Ui[^ IB ike receiTer, when the latter is almost exhausted of air. The 
i^peanooe is so striking, as to lead to the belief that the writing or 
design on the paper is itself shining and sparkling. 

JSenoe, in mj opinion, it fdlows, — 1. That the violet li^t produced 
m vaev/o is mixed wiik a large quantity of invisible ultra-violet rays. 
5L Tbadk out of the ultra-violet rays of the so-called northern li^t 
iwrisiUe to the naked eye, there results by inteilerence in fluoresoent 
bodies a qvantitj of visiUe light, and l^t therefore thia li^^t, reflected 
Stum the vuioM of the paper which has been mariced with quinine 
waLmtianf appears lighter than direct light ; that thwefote, out of ih« 
ultra-violet light invisible to the naked eye, there is produoed by 
«wr^i>>«^«^l mesns mctoal li^t. 3. That the 80-<»lied nortibem light 
has ike stnwgest chemical action. 

A fortilier conelusion is, that the Hght in vaeno of Buhmkoifrs 
^ppaatoB, or even that of the electric machine, is a mudi more 
powerful agent for testing the fluoreeeenoe of bodies than any hitherto 
Mpk7«d. 

I sajkaw mention tiiait I am still engaged on this subject, and 
la a e r re to mysrif further communications. The short time at my dis- 
|iMal eoBipels me to limit myself to the statement, that a thick white 
^buB in the dark chamber appears of a clear and ^lendid gray. 

I fleBrceiy doubt that the white colour of the electric li^t in air has 
also its explanation in the combination of the higho: systems of waves, 
wkkh. are formed in consequence of the manifold reflexion on the 
atoms of air, and the consequent interfer^Mse. Even the sun's rays are, 
aooofdiag to Sondhaus, violet, and we see the sun, as it appears to us, 
only thxooi^ a mixture of tints, whose production can be explained 
kj the eombinatiflii of the shorter systems of rays of the violet light. — 
Pogffendinff*» AmuUen, vol. xciii. ; FkUoeopMcal Moffaztne^ Ko. 57. 

fHB XOTEMSVX OF ATMOSPHEBIO AI& Dl TUBES. 

Db. Ohowke has communicated to the Boyal Society an acoount of 
aone '* Experimental Besearelies en the Movement of Atmoq»heric Air 
ia Tabes," which bear very materially on the suliiect o£ ventilation. 
U ia printed in voL viL of the Proceeding* of the Royal Soeiet^y 
pu 4M The object was to ascertain whetiier tiie ordinary state of 
atBKMvkerifi air, contained in a vertical cylindrical tube, op«i at botlL 
oads, aad placed in the still atmosphere of a closed room, is one of rest 
er of motion ; and if of motion, to investigate the influences of certain 
changes in the condition of the atmosphere which either produce, pro- 
■K»te» retard, or arrest the movement. 

The experiments would seem to demonstrate that the ordinary ooa- • 
ditioB of atmospheric air within vertical tubes, open at both extremitibeSy 
is voA <Kf oontinual upward movement : — 

*' If the ataiospheKa were a strictly homogeasoiua ^ibM^Oft ^^^^ v^\:^ 
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a state of perfect equilibrium, any portion of it contained in a vertical 
tnbe wotdd of course be perfectly stationary, unless some adyentitioas 
cause produced disturbance of its equilibrium. But our atmosphere 
being a mixed fluid, and the aqueous vapour being of a much lower 
specific gravity at all atmospheric temperatures than the compound of 
which it forms a part, it is constantly rising within a tube, as in the 
free air ; entering at the lower, and making its exit at the upper orifice 
of the tube. 

'* The experiments appear further to demonstrate, that the presence 
of aqueous vapour in the atmosphere is essential to the production of 
the current within the vertical tubes; since, by the abstraction of 
vapour from the air by quick-lime, the rotations of the discs were 
invariably either diminished or caused to cease ; while, on the other 
hand, when the proportion of aqueous vapour in the air was increased, 
the currents and the rotations of the discs were simultaneously 
accelerated. 

''In concluding the details of these experiments, the author con- 
siders that they all tend to prove the existence of an upward current, 
under the circumstances described in the commencement of this pap«r. 

** They moreover yield a series of results, which he hopes the Society 
will deem to be not without interest. 

''These results show it to be probable, if not certain, that the 
ordinary temperature of air within tubes, under the circumstances in 
which tiiese were placed, is higher than of that external to them, all 
other relations of the tubes and surrounding objects being the same : 
they also show that in eight instances, when the thermometers indi- 
cated an equality of temperature within and external to the tube, the 
rotations of the discs stUl continued ; and that when four coils of 
tape, moistened with water, were applied round the external sur&oe of 
the tube, the rotations of the disc did not wholly cease. 

" They also show, that when the atmosphere of the room, in whieh 
the tubes were immersed, contained a larger or smaller proportion of 
aqueous vapour, all other things being equal, the discs revolved with 
more or less velocity ; but that when the atmosphere was deprived in 
a great degree of aqueous vapour by the presence of quick-lime, the 
thermometric state in all other respects remaining the same, the revo- 
lutions of the discs ceased. 

"Adverting to the indications cited above, of a minute excess of 
^temperature in the interior of the tubes, and assuming that even tiiat 
slight excess would be] sufficient to rotate the discs, still the rotations 
diminished or ceased in proportion as the aqueous vapour was withdrawn. 

"Any increase of temperature which might have been produced by 
the quick-lime would have had a tendency rather to increase than 
diminish the revolutions of the discs, but we have seen that the abstoao- 
tion of the vapour entirely arrested their rotation. 

"With regard to the specific influence of each of the cireumstances 

and agents most probably concerned in producing the phenomena 

described above, such as protection of the air within the tube from 

lateral expansion and mechanical agitations, to which the external air 

Js exposed; gaaeona difumon ; the unequal specific gravity of air and 
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vapour ; and the snbtle operations of temperature at all times, the 
author is fidly conscious that he has not ascertained their respectiye 
values." 

MAaNBIISM 07 IRON SHIPS. 

The Rev. W. Scoresby, D.D., has communicated to the Eoyal 
Society a paper <* On the Magnetism of Iron Ships, and its accordance 
with Theory, as determined externally, in recent Experiments." 

In a work in the Society's library, entitled Magnetical Investiga* 
iiona, it was shown, by deductions from an elaborate series of experi- 
ments on plates and bars of malleable iron, that the magnetic condition 
of iron ships should, theoretically, be conformable to the direction of 
terrestrial induction whilst on the stocks ; and the retentive quality, 
which is so highly developed by virtuo of the hammeriDg and other 
mechanical action during ihe building, should be so &r fixed in the 
same direction, as to remain after the ships might be launched, until 
disturbed by fresh mechanical action in new positions of their head or 
keel. In this view, taking, for instance, the condition of the middle, 
or the main-breadth section of a ship on the stocks, the magnetic polar 
axis should assume the direction of the dipping-needle (with an equa- 
torial plane, or plane of no-attraction at right angles to it), passing 
through or proximate to the centre of gravity of the iron material in 
such section. Thus every ship should have a characteristic magnetic 
distribution, primarily, dependent on her position whilst on the stocks ; 
80 that, being built with liie head north or south, the egwUorial plane 
should appear externally on the same horizontal level, the polar axis 
only being inclined from the vertical, in correspondence with the direc- 
tion of the axis of terrestrial magnetism. — Magnetical Investigations^ 
Tol. iL pp. 331, 332. 

It was also inferred, that whilst such individuality of the magnetic 
distribution would be rendered retentive on the same principles as this 
quality of magnetism is developed in bars or plates of iron by mecha- 
nical action, so the axial direction of the ship's magnetism would be 
liable to ckange^ under mechanical action, in new positions of the 
ship's heady or under new relations o£ terrestrial magnetism, just as the 
retentive magnetism is liable to change in bars or plates of iron if ham- 
mered, vibrated, or bent whilst held in new positions. 

And it was further inferred, that the analogy with plates and bars 
might be expected to hold, notwithstanding the numerous pieces of 
which the ship's hull may be composed, because, in experiments, on 
-combining short magnets into long series, or submitting piles of short 
bars of iron to terrestrial induction, it was found that no material 
•difference in the efifects occurred betwixt a dngle steel magnet of 
A giyen length, or a single bar of iron, and the same substance and 
■dimensions combined in short or small pieces in contact. Hence it was 
eonddered that an iron ship should exhibit in its general fabric the 
characteristic phenomena of one undivided mass, or a unity as a 
magnetic body. 

These anticipations, it will be seen (published betwixt three and four 
yean ago), have, so far as we have now time to elucidsAAtS&SE^VAA. 

i2 
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Teiificatioiia, in actual eiperiments on iron ships, as beautiful as they 
are condnsive. ? 

In the case of the Elba, an iron ship of 200 feet in length, built 
recently on the Tyne, the magnetic condition before lannching, which I 
was inyited to investigate by Mr. Bobert Newall, the owner, was found 
wtis&ctorily accordant with theory. Her head pointed south a few 
degrees westerly, and her lines of no-deriation (indicatiye of the posi- 
tion of the magnetic eqmAonal plane) were at a small distanoe in 
elevation different on the two sides, that of the starboard side being 
tbs highest Proceeding in a direction at right angles to the dip, and 
passing througii, or near to, the ship's general centre of gravity, the 
UQe8«(J no-attraction (desomding forward) came out near the jmiction 
of the stem with the keel. And there, it was remarkable, as I had 
suggested as probable to Mr. James Napier, of Qlasgow, before making 
aay experiment, there was found a departure from the ardinary 
regularity of the lines of no-attraction in a eonsideraUe downward 
bend. 

Towards the stem, the equatorial lines rose out of and eaaie above 
the hron plating of the top-tides, about 40 feet from the tafirail ; thns 
giving to the after-part of the ship a uniform northern polarity. The 
ship, oonsequently, had become a huge simple magnet — the north pc^ 
at the stem and the south at the head. The attractive power, as was 
expected, was highly energetic At the distance of 50 feet, a compaas 
on ibe level of the keel, at right angles to it abreast of the stem, was 
deviated to an extent of above 10**; at 100 feet distance the diip's 
magnetism caused a deflection of abcmt half a point ; and at 150 and 
even 200 feet there was a very sensible disturbance I 

In the case of the Fiery Cr<m, built at Glasgow and launched in 
January last (a case which I have elsewhere referred to), the lines of 
no-deviation, as taken for me l^ Mr. James Napier, were still more 
rigidly in woootdasuse with theory, — the difference of elevation of the 
observed lines of no-deviation at the main-breadth section agreeing 
with calculation, theoretically to within an inch or two. In the other 
case, that of the Mba, a slight discr^ianey as to the comparative level 
of the lines of no-attraction on the two sides, might, perhaps, be satis- 
fMstorily explained by the proximity and eosaewhat disturbmg influ^ice 
of another iron ship (advanced only to the frames or angle irons) on the 
port side of her. 

In the case of the EUaaheth Harrisori, a laige iron ship built at 
Liverpool, the first I had oarefnlly examined, the oorrespondenoe of the 
magnetic polar axis and equatorial plane with those of terrestrial 
action was equally characteristic and eonduave. 

Hence we may perceive a sufteient reason for some of the peculiar 
phenomena in iron ships of the compass disturbances and their changes. 
We may see why a ship built with her head easterly or westeriy, and 
having the polar axis inclined over 18^ or 20° to the starboard or port 
nde, E^MNild be pofriiculaHy liable to compan ckanget, if severely 
strained or struck by the sea with her head in an opposite directioiL 
We see why the compasses of the Tayleur should have heenk exposed to 
gacAn akMoge as appears to haTS taken place in her lamentable ease. 
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We see in the case of the Ottawa* (one I have elsewhere referred to), 
why a heavy blow of the sea, with the ship heeling and her head point- 
ing eastwaid, would be likely to prodace a change in her magnetism, 
when her previous magnetic distribution was solicited by terrestrial 
action in an angle of 30° or 40° of difference. And we see why the 
devicLtions of the compass in iron ships should, differently from those 
of wooden ships, be sometimes westerly and sometimes easterly in ships 
Imilt and trading in home latitudes ; for here, whilst in wooden ships, 
▼here the iron work is in detached masses, the ship can have but littie, 
externally, of the character of a true magnet, and can possess but 
small comparative differences from the position of her head whilst 
building ; in iron ships, on the ccmverse, where the ship is rendered 
1>y percussive action a powerful and, retentivelyt true magnet, her 
deviating action must be expected to be different, as the polarity of the 
head or stem may differ in denomination, or as the ship's magnetic 
polar axis may happen to lie over to starboard or port. 

As an obtjection might be made to deductions from experiments on 
simple individual bars or plates of iron being applied to the case of iron 
ships built up of thousands of pieces, I have repeated the experiments^ 
substituting for an entire plate or bar of iron a plate about 18 inches 
long and 8 broad, made up of numerous separate plates, and combined 
in tiie manner of the plating of iron ships. The compound or combined 
plate of some eighteen or twenty pieces yielded, under percussion, 
vibration, or bending, results precisely similar to those obtained by the 
use of single plates or bars. 

PROBABLE MAXIMUM DEPTH OP THE OCEAK. 

Hb. W. Darlinq has propounded to the British Association the 
theory, that as the S^ covers three times the area of the land, so it is 
leasonable to suppose that the depth of the Ocean, and that for a large 
portion, is three times as great as that of the highest mountain. — 
AtTienceum, No. 1456. 

* Where the compass snddeoly changed two points. 
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ELKOTRIO POLARITY. 

VoLPicsLLi has been making use of Metallic and other kinds of Rods 
in a series of experiments, from which conclusions are drawn **very 
favourable to the idea of an Electric Polarity pre-existing in the mole- 
cules, and manifested by the perturbations produced in tiie molecular 
condition." Angstrom has inquired into the phenomena of the Spectrum 
of the Electric Spark, and found a remarkable difference from those of 
the solar spectrum ; and in some of the effects an approach towards an 
explanation of the colour of double stars. Tried in various gases, it 
was noticed that, *4n the oxygen spectrum, the greatest number of 
bright lines occur in the blue and violet ; in the nitrogen spectrum, in 
the green and yellow ; and in the hydrogen spectrum, in the red." — 
Chambers^ 8 Journal, 

ELEOTBIO QUALITIES OF MAGNETIZED IBON. 

Professor W. Thomson has observed to the British Association, 
that the ordinary phenomena of Magnetism prove that there is a diffe* 
rence between the mutual physical relations of the particles of a mass of 
iron, according as it is magnetized or in an unmagnetic condition. 
Joule's important discovery, that a bar of iron, when longitudinally 
magnetized, experiences an increase of length, accompanied with such 
a diminution of its lateral dimensions as to leave its bulk unaltered, is 
the first of a series by which it may be expected we shall learn that all 
the physical properties of iron become altered when the metal is mag- 
netized, and that in general those qualities which have relation to 
definite directions in l£e substance are differently altered at different 
inclinations to the direction of magnetization. In the present commu- 
nication, the author described experiments he had made — with assist- 
ance in defraying the expenses from the Royal Society, out of the 
Government grant for scientific investigations — ^to determine the effects 
of magnetization on the thermo-electric qualities, and on the electric 
conductivity, of iron. 

measurement of eleotrio potentials and capacities. 
Professor W. Thomson has described to the British Association 
three instruments: — The first, a Standard Electrometer, designed to 
measure, by a process of weighing the mutual attraction of two con- 
ducting discs, the difference of electrical potentials between two bodies 
with which they are connected ; the second, an Electroscopic Electro- 
meter, which may be used for indicating electrical potentials in absolute 
measure in ordinary experiments, and probably with advantage in 
observations of atmospheric electricity; and the third, for which a 
scientific friend has suggested the name of Electro-platymeter, an 
inatrament irhich may be applied either to measure the capacities of 
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oondnctmg snrfiftces for holding charges of electricity, or to determine 
the dielectric inductive capacities of insulating media. 

APPABEKT MEOHAmOAL AOTION DmaFG ELEOTRIO TBAITSFEB. 

A PAPSB on this subject has been communicated to the British 
Association, by Mrs. Crosse, widow of the late Mr. Andrew Crosse, 
whose startling experiments in Electricity have from time to time been 
recorded in our Tear-Book, 

Dr. Flayfiftir stated that at the last meeting of the Association, Mr. 
Crosse had read a communication on some phenomena which took place 
in the electric current : it was objected on that occasion, that it was 
IMSsible the gold which was carried over might have been impure gold ; 
and that it was owing to a solution of copper that was in the gold that 
these mechanical phenomena ensued. Mrs. Crosse, with a desire to 
diow the accuracy of her husband's experiments, hisul since his death 
repeated the experiment with pure gold, and obtained the results 
mentioned in the communication. 



ALLOTKOPIO HODIFICATIONS OT OHLOBINE AFD BROMINE. 

Db. Andrews, in an important paper read by him to the British 
Association, on Allotropic Modifications of Chlorine and Bromine to 
the Ozone Form of Oxygen, shows that chlorine and bromine, when 
Bofamitted to a series of electric discharges, acquire the power of dis- 
solving platinum, which they do not possess in their ordinary state. By 
agitation with the water active chlorine is absorbed, and converted into 
its ordinaiy state. 

EFVBOT OT HEOHANICAL STBAni ON THE IHERXO-ELEOTSIO 
QUALITIES OF METALS. 

Fbotessor W. Thomson having found that iron and copper wire, 
when stretched by forces insufficient to cause permanent elongation, had 
their thermo-electric properties altered during the continuance of the 
strain in a direction opposite to the effects which Magnus had obtained 
whoi wires are permanently elongated by passing through the draw- 
plate, has examined the effect of &e longitudinal and lateral compres- 
sion and extension, and he finds that the peculiar thermo-electric 
qualities produced are those of a ciystal. As regards iron, the general 
conclusion is that its thermo-electric quality when under pressure in 
one direction deviates from that of the unstrained metal towards bis- 
muth for cuixents in the direction of the strain, and towards antimony 
fxxr those perpendicular to it, and the residual thermo-electric effect of 
the permanent strain is the reverse of that which subsists during 
application of the strain. — Procetdingt of the BrUith Atiociatum, 

THE YOLTAIO BATTERY FOR MILITARY PURPOSES. 

Captain Ward, of the £oyal Engineers, has published an important 
paper '*0n the Application of the Voltaic .Battery to Military Pur- 
poses," in which he shows how the methods are to be applied with the 
greatest power and economy. He prefers a small Ghrove's battery, and 
a fuse of platinum-wire, as this wUl bum even should the inwilfktMVBt, 
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a helix to his wire, he ezplodeff a ck«rg»ftt a AistJBCWt of Idvt sSea^ aai 
he has fired eight guns at once. He points out, moreover, the use 
which mmy he imade of this eeatriTaiice in coaamimdaiting nga^ ; and 
il^becomes clear tkat kencefortb dectridtj will eakt^ into the means 
and applianfies of war. Golond Portloek, in his Botes to the papcr^ 
remarks : *'M7. WhestetoBe has explained to me raanj noT^ aaA 
ingenious contrivances ; such, for example, as the introduetioft cf a 
siuaU clock-movement, hj which the dia^arge ahomkl he eSected ataay 
interval of time^ firom a few minutes upwards, so that a chatgt of 
powder might he left to explode oi itself at a definite taie^ c»r if en- 
closed in a floating-case, might he allowed to drift against a ship or 
other ohject, and would explode at the instant the circuit became cloud 
hj the action of the clock-work." And it is now known that ga»- 
powder can he fired **hy a current induced by a magnet, without 11m 
intervention of a voltaic battery." — Chamhera't Jouriel. 



NEW EXPL06IYB APPARATUS. 

The Major of Engineers, M. Ebnar, has laid a Seport before the 
Austrian Academy of Scioices, which rdates to the solving of the qiacs- 
tion, '* Whether electricity or voltaism is preferable for the explodnig 
of mines in quarries f ' &c The Report gives preference to the fonDflfy 
because the amount of effect <^ the voltaic battery depends qb "As 
quality of the condnctor through which it has to act ; and whenever a 
great efiect (force) is required, the alternative presents itself, dcther t9 
use colossal batteries, or costly conductors of the usual ku^ dimea* 
sions. Electricity, on the contrary, operates in consequence of a 
mechanic action, without the co-openriion of the conductor ; and as the 
resistance does not exist, conductors of cheap material and small power 
are sufficient. The apparatus adopted now by the Austrian Corps of 
Engineers, consisia of two discs or plates, of 12 inches diameter, and 
the charge ia made without the conductor being CTQLph)yed, by the smw 
placing of a point between the plates. A smaller apparatus can he 
carried on a strap od the back of a man. The ccmdnctor consists of 
soft brass wire, of half an inch thickness, and each apparatus is fmr- 
nished with 2000 &thoms of plain wire, and 400 fathoms of wizv 
coated with gutta pevcha, and also materials for constructing isolated 
conductors. The e:q>loeive substance, a mixture of sulf^ur, antimony^ 
and dilcnide of potash, can be made with ease, and placed in the form 
of a cartridge at any part of the conducting line. With these appara- 
tnses expioHeftm have been efEected at a distance of 1^ German league^ 
and fifty mines exploded simultaneously, on a line of 100 fathoms. 
Under water eiplosiens were effected at a distance of 400 &thoms, the 
conductor extending to the length of 500 fathoms. The effects of these 
machines axe indqpendenit of seasons and weathers. At the explosions 
made under watear in the I>Bmube, near Ghrein, and the marble quarries 
jjear Jf eostadl^ it has been used for two years^ witiu>ut the loss of a 
sdagle h£e. Aecordijig to a signal, the exj^VMaon ia icaAft ^\^ssi ihft 
exatvmtora mnd othen are absent, and "bore ^o\«a «x% m<sd^ ^x:^^sjft«l 
^UBultaD€ouaIj,'--Afeekame^ Magcame, «o. 1^^^. 
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FBomBOK W. Taoxsos kat deracibed to ike Britisk Anoeiftkutt 
these ezpecimeite nade kj Mr. Jovle. Tke relmtioii of ike ezcifcmg 
£noe to tke ■nitOTwng power of a magnet was tke solyjeet wkidi H was 
tke aatkfli'8 deaixe to examine^ tke laws anriTed at being Tcry divergent 
froA thoM vaaaUy xeeebed. Tke soft iron made use of in tkis magnet 
was of svdi a nature tbat it always — probably on account of intense 
magnetiiation on sane former oecaaion — ^retained a reaidoal polarity 
wkodi was always in tke same direction. Tke magnet migkt be excited 
by a current wMcb deyeloped a p<^arity opposed to tke lesidnal one ; 
bat, on tke interruption of tke eorrent, tke latter reappeared. Witk 
kigb power, tke liftmg power fell skort of being proportional to tke 
square of tke correDt; bnt witk feeble excitation, Mr. Joule found tke 
fWMtiini^ losoe to vary as tke fowtk or fiffck power of tke current 
starcDgtk employad. 

Dr. Bobinson gaye an aocoimt of sotne of kis own experiments on tkis 
sabjeeir wkiek conirmed tkose of Mr. Jonle. The magnet made nse of 
in kis experimeBts eonsisted of two nptigkt pillars of soft iron, witii a 
moveabfe eroespieee of tke same metdl, wkidi enaUed kirn to Tary tke 
IsBgik of tke limbs of tke magnet. To detennine tke lifting power, a 
kespo-, or sab-magnet, aoeorately planed, was placed across from i>ole 
to pofe of ike magnet, and, by a utdtakia medianical arrangement, tke 
Itsce n<a".sssiy to separate it from tke excited magnet was determined. 
Ab approadk to the p<»nt of magnetic saturation soon manifested itself, 
mad, in tkis rei^ect, tke experiments of Professor Robinson were qtiite 
eoafinsatory of those of Mr. Joule. — ^Professor Tyndall remarked tkat 
k» kad sometimes been surprised to observe liie comparatively low 
power of exehemeat in Mr. Joule^s experiments at wkick tke approaek 
to magnelie satmation was exkibited. In Miiller's experiments, i^ere 
tkiek bars of irsn were nsed, it required very strong excitation to pro- 
daes the &Uing cS, from tke law tkat tke magnetic attraction is pro- 
portiflBal to tiie square of tke exciting current. In Mr. Joule's experi- 
— its mnssts o! soft iron were made use of, of £ur greater size than 
those used by Mfiller, but nevertheless tke idling off £rom tke law 
allnded to notm exkilnted itself. In tke remarks wkick kad been 
brs«e^t before tke Section, tke skape of tke magnet was omitted as an 
ilfint in tke question ; but, in all probability, it would be foimd tkat 
if osie ot the limbs of Dr. Robinson's magnet were employed alone as a 
■trsi^ bar, its magnetism being measured by its action upon a freely 
suspended magnetic needle, instead of by its lifting power, tke magnetic 
Ktaxation of tiie bar woidd be muck more difficult of attainment. Or 
eten preserving tke form of experiment made use of by Dr. Robinson, 
and introducing a pkrte of non-magnetie matter one-tentk or one-kun- 
diedtk of an ix^ in tkickness between tke keeper and tke magnet, a 
totally different law of lifting power would be obtained ; tke magnetie 
attraction in the last case would preserve its proporticmality witk tke 
aqnare of tke current for a mfodi longer period. A current, wkidi 
wvnld appemr to aatamU the magnet in Dr. BAtinka^aex^ie^a&ffBte 
woaJd not ntvnOe Hin the latter case ; and tk«ie ^Q«a nfi^ li^^Mflt^A 
^ aoy ainmcuat reaaaa for. accepting tke lottex t«b\j\\ Vn ^«te«DSfc >» 
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the former as ezpressiye of tlie absolute capacity of the magnet for 
magnetization. — ^Dr. Bobinson obsenred in reply, tiiat he believed his 
method of experiment preferable to that suggested by Professor TyndaU 
for the special object in view. He regarded the disruption of direct 
contact better calculated to throw light on the true state of the magset 
than the separation of the keeper where an interval existed between it 
and the magnet. He had actually introduced such an interval as that 
spoken of by Professor Tyndall, and it was true that he had found a 
totally different law from that arrived at when magnet and sub-magnet 
were in contact. — Athencewnif No. 1456. 

bvhmkobff's apparatus. 
Professor Faraday has explained at the Boyal Institution, the 
action of EuhmkorfiTs Apparatus, by which the effects of induced elec- 
tricity are most strikingly exhibited. Mr. Euhmkorff is a philosophical 
instrument-maker at Paris, who has contrived by the application <^ 
well-known principles, and by a new combination and enlargement of 
the induction coil, to produce firom voltaic electricity some of the beau- 
tiful effects of the electricity excited by the most powerful machines ; 
and thus to show most clearly the identity of the force excited by 
friction and by chemical action. The apparatus consists of a primaiy 
coil of copper wire, round which there is wound a large quantity d 
finer covered wire ; and by sending a voltaic current through the fint 
coil, electricity is induced in the second, though no portion of the 
voltaic current passes through it. This '* secondary current,'* as it is 
called, possesses an intensity resembling that excited by the electrical 
machiue. The induction of an intensity current in a second wire was 
discovered twenty years ago by Professor Faraday, who exhibited on the 
lecture table the original apparatus, by means of which that effect was 
produced. The induced electricity perceived on making contact with 
the voltaic battery is of the opposite kind to that excited on breaking 
contact, and Professor Faraday stated that the cause of there being no 
observable effect excepting at the moments of making and breaking 
contact was that the two opposing currents being equal in force, thej 
neutralized each other. By a mechanical arrangement, which those 
who are acquainted with a common medical coil apparatus will under- 
stand, the contact is made and broken automatiadly with immense 
rapidity, and by this means the two electricities of the secondary cur- 
rent are separately brought into action. Ruhmkorff's apparatus is 
indeed little more than a greatly enlarged medical coil machine. The 
flood of electricity developed by this apparatus was exhibited in many 
beautiful experiments. When a jar coated inside with tin-foil waa 
placed within the exhausted receiver of an air-pump, and one end of 
the second wire was connected with the inside of the jar, and the other 
end with the metal plate of the pump, there was a copious outpouring 
of purple light from the interior of the jar, accompanied by concentrated 
electric flaed^es, which varied in intensity as the strength of the voltaio 
battery was increased or diminished. Another remarkable exhibition 
of this condition of electric force was its passage in a succession of 
sparks between the ends of two wires. The sparks succeeded each 
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>iher so rapidly as to be not separately distingoishable when the wires 
irere stationary, but on moving them abont each spark was distinctly 
?ie&He ; the optical e£fect, in consequence of the short duration of the 
electric spark, being the reverse of that when a continuous light is in 
motion. Various modifications of Buhmkorff's coil have been made by 
Mr. Grove and others, to increase its intensity effects, and to make the 
kind of electricity evolved approach still more closely to that excited by 
friction. In one of the arrangements shown by Professor Faraday, in 
which the secondary wire was connected with the interior of a Leyden 
|ar, the positive and negative electricities of the secondary current were 
exhibited separately, and producing different effects ; one being inten- 
sified by passing through tiie jar, and the other being in its ordinary 
condition. The sparks emitted by the intensified current were much 
more brilliant, and made a louder sound than the other, and the 
aotimis of the two currents were also different ; for the former pierced 
hcHidB through paper, whilst the latter set the paper on fire, and the 
ordinary current ignited gunpowder, which the other merely threw 
aaide. Professor Faraday observed, in conclusion, that the extra- 
ordinary phenomena exhibited by Buhmkorff's apparatus open new 
fields for discovery, which, if he were a younger man, he should have 
eagerly investigated, and he trusted that others who had their minds 
directed to the subject would be able to elicit by the observation of 
ihofle phenomena many important truths in electric science. 

DECOMPOSITION 07 WATEB. 

Professor Andrews, of Belfast, has read to the British Association 
a paper '*0n the Polar Decomposition of Water by Frictional and 
Atmospheric Electricity." By an ingenious arrangement, the author 
WB8 enabled to show that water is decomposed by the common machine ; 
and also, by using an electrical kite, he was able, in fine weather, to 
produce decomposition, although so slowly, 1-7 00, 000th of a grain 
of water was decomposed per hour. 



NATURE OF CONDUCTION. 

Professor Faradat has illustrated at the Boyal Institution a dis- 
puted question in Electricity respecting the Nature of Conduction — a 
question which has engaged attention for at least twenty years, and 
still remains in doubt. The point in dispute is, whether electricity 
can be transmitted through fluid bodies without decomposing them. 
In explaining and illustrating the subject. Professor Faraday intro- 
dneed a number of experiments to show the relative powers of different 
substances in conducting frictional and voltaic electricity. The con- 
dnction of frictional electricity by wires, by the hand, and by a solid 
piece of nitre when applied to a charged electrometer, is supposed to be 
produced without any chemical action, and is called a '* conduction 
proper;" but when liquids are the media through which electricity is 
conducted, decomposition takes place; and many experiments seem to 
confirm the opinion, which by some electricians is considered an esta- 
blished law, that tiie amount of decomposition has a definite relation 
to the quantity of electricity transmitted. It ma.^ bf« oVMRSTt^^Scak 



140 YBJOl-BOOK OF FAOtS. 

Professor Faraday's researches liare established the &ci that when M 
electric current is -pamdng throai^ a fluid and deeomposixig i%, fti 
process of decompositioii takes place iAstantaneouslj in each particle tf 
the fluid that serves to condact the electricitj, and that ft train tf 
decompositicns and recompositions is thus set in action. Whether tm 
portion of electricitj passes by *' condnction proper," beyond that irMtt 
thus decomposes the floid, is the question that remains to be deter* 
minedy and on which Professor Faraday expressed himself still doabtftd^ 
though it might be gathered from Ids obserrationsy that his ojhbioi 
leans towards the hypothesis of partial ** conduction proper" tluou|jh 
fluids. To giro an idea of the yast quantities of electricity that iit 
excited by chemical action, and the difficulty of estimating tiie amoBBl 
transmitted, he kept a galranometer deflected for a few moments hy 
the excitement of electricity in a small pair of platinum and zine i^alli 
applied to his tongue, and obeerred that in that short space of tiiBt i 
greater quantity cxf eleetridty had been called into aeUon by tho«e sniS 
plates ^an is contained in several thunder-storms. From tfais^ it 
might be inferred that a quantity of Toltaie electricity, inappreciaUi 
by the instruments employed in ordinary experiments, might be eoB- 
4ueted unobserved without decomiwsing action, which quantity, hov* 
«ver, if it had been in the state of intensity of Mcti(mal eledarifliifi 
would exhibit jrawerful effects. 

Professor Faraday notioed the experiments of electricians on the 
Continent, which appeared to confirm the notion that even frictional 
electricity cannot be conducted through water without decomposmg 
it; and in opposition to that hypothesis he exhiHted others, which 
he said it is ctifficult to explain, except on the supposition that water 
conducts directly, in the same manner as solid conductors. Two 
wet muslin bags, blown out, to resemble in effect two large soap 
bubbles, were held in the electric field, between the electrical tn^^Tifa^ 
and a conductor connected with the earth, without being so near as to 
receive any charge. When removed together, and applied to the eleo- 
trometer, there was no indication of electricity ; but when one bag 
was separated from the other whilst under the influence of electrical 
induction, they then exhibited electrical conditions, one being Donative 
and the other positive, in the same manner as two metallic balls vrould. 
The evaporation of spirits of wine without decomposition, by the heat 
of two immersed conducting plates from a voltaic battery, was also 
noticed as evidence of '* conduction proper" by a fluid. Pn^essor 
Faraday, in conclusion, expressed his ignorance of the nature of the 
mysterious povrer of dectricity, and said, with respect to the speeiil 
action of the force he had that evening noticed, his mind was sitill in 
doubt. — A tlcu* 

TABLB-RAPPING. 

Sir Datib Briwster has communicated to the public joumalfl ta 
account of hia sittings, whence we extract the follovnng : — 

*' It is true that I saw at Cox's Hotel, in company with Lord Brougham, tad 
at EaHng, in eompuaj with Mrs. Trollope, sereral mechanical effects which I 
ipw tuuM^ to czpJaui. But thouf^ I could not account for all these effects, I 
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aever thought of aaoribing them to spirits stalking beneath the drapery of the 
table ; and I saw enoagh to satisfy myself that they could all be produced by 
I hands and feet, and toprore to others that some of them, at least, had 
JBL origin. Woe Mr. Hume (the American medium) to assume the eha- 
■ of i& Wusard of the West, I would enjoy his exhibition as much as that 
of oilier conjurors : but when he pretends to possess the power of introducing 
■Dong the feet of his audience the spirits oi the dead, of bringing them into 
flmioal oommonication witii their dearest relatives, and of rereuing the secrets 
«f the grave, he inauhe reli^on and conmion sense, and tampers with the most 
taered feeline^ of his victims." In another letter, Sir David enters in more 
detail into what Lord Brougham and he saw done by " the spirits," and what 
they did not see : " It is not true that the accordian flayed an air throughotU, in 
Lord Brougham's hands. It merely squeaked. It is not true, as stated in an 
Htkle referred to by ICr. Hume, that L<»d Brougham's ' watdi was taken out 
flf his pocket, and found in the hands of some other person in the room.' No 
■odi experiment was tried. ... At Mr. Cox's house, Mr. Hume, Mr. Cox, Lord 
Brougham, and myself sat down to a small table, Mr. Hume having previoiuly 
nqoeated ua to examine if there waa any machinery about his person, an examina- 
ISmi, however, which we declined to make. When all our hwds were upon the 
Mde noisea were heard— rapping in abundance ; and, finally, when we rose up 
the table aetnallv rose, as appeared to me, from the ground. . . . Besides the 
aif H> w mtftwtM with the accor^in, already mortioned, a small hand-beil, to be rung 
' r the spirits, waa placed on the ground, near my feet. I placed my feet round 
in the form of an angle, to catch anv intrusive apparatus. The beU did not 
ny ; but when taken to a place near Mr. Hume's feet, it speedily came acnMS 
Md plaoed ita handle in my hand. This was amusing. . It did the same thing 
bm^ngly to Lord Brcmgham, by knocking itself agamst his lordship's knuckles, 
and after a jingle it fdl. The stance was most curious at Ealing, where I was a 
acne watchful and a more successful observer. I wiQ not repeat the revelations 
iiade to Mrs. Tr<41ope, who was there, leet I should wound the feelings of one 
80 accomplished and sensible. I remember them with unmingLed pain. The 
ipfarita were here very active, prolific in raps of various intonations, making long 
tiUea heavy orliffht at command; tickling knees, male and female, but uways 
on the nde next the medimn ; tying knots in handkerchiefis drawn down from the 
table, and afterwarda toaaed upon it ; and prompting Mr. Hume, when he had 
ttRMTB himself into a trance, to a misorable paiaplunMO on the Lord's Prayer. 
During these ei^eriments I made some observations worthy of notice. On one 
ooeaaion the spirit gave a strong affirmative answer to a question by three rapt, 
MmauaPr loud. They proceeded from a part of the table exactlif- within the 
nadi or Mr. Hume's loot, and I distinctly saw three movements in his Icons, 
pccfootly simultaneoas with the three raps." 

TABLE-TUBNIKO AXD 8PIBIT-BAPPIVGS. 

We find the foUowiDg in an able but brief notice of Faraday*i Experi- 
memtal Sesearchea in Electricitijy vol. iii., in tbe Edinburgh New 
PkUotophical Joumalf No. 3. 

The haety obaenrers of whiriing tables, and so-<»lled spirit rappings, 
ftnd aJl the host of haJf-trained amateurs who hare imperfectly mas- 
tered the alphabet of electricity, should stady a p«ge or two of this 
voliime, b^ore intruding on tlie preeious time of Faraday with ill-oon- 
adered questions. He has been driyen to make public complaint of 
the unreasonable demands thus made upon him, ai^ that he is entitled 
to do so, those will most fully acknowledge, who can best follow the 
disoossions of this profound book, and who also know how willing its 
aath(»: is to assist the studies of the unlearned, and how miu^ he 
delights in rendering his attractive scienoe a source of instructicm and 
amusement eyen to children. Let those who decide upon the import 
9i the most startling and unexpected physical phenomenoii, after one 
or two hastily devised and imperfect experiments, read (to take one 
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example), tlie account of days, nay weeks, spent by our aathor in 
deciding the apparently simple, but in reali^, very dMcolt qneetioQi 
' * Can a Magnet exist with only a North or only a South Pole ; or muflt 
it have two poles ?" and till they have obserred in the some spin^ -} 
and made certain that their supposed phenomenon has an actual exist- ' 
ence, and that they haye a distinct and answerable question to put, be 
slow to take such a man as Faraday from labours by which all bis 
brethren are gainers. ^ 

PBBSENT STATE OF OROANIO ELECTRICITY. 

Professor Gk>ODSiR has communicated to the Edinburgh New PkUo- 
sophical Journal, No. 4, **A Brief Review of the Present State of 
Organic Electricity." 

The general Theory of Electricity, says tbe Professor, has rajadly 
approached a consistent form through the labours of recent physicistiei^ 
and particularly by the researches of Mr. Faraday. The hypo&eses of 
one or of two electric fluids, however modified, have been found tenable 
only so far as they involve the idea of force. In the phenomena of 
statical as in those of current electricity, there is constantly pressed upon 
the observer the necessity of admitting two forces, or two forms or 
directions of a force, inseparable from one another. And thus ''the 
influence which is present in an electrical condition may best be con- 
ceived of as an axis of power having contrary forces, exactly equal in 
amount, in contrary directions."* 

This peculiar form of force manifests itself in diflerent kinds of 
inorganic matter, under circumstances such as Motion, change of 
temperature, magnetic influence, and chemical action. 

It is also manifested in organized beings, not only under circum* 
stances in which they stand related to it as masses of mere matter, but 
more particularly during the actions performed by their component 
textures and organs. 

Electrical science has been hitherto chiefly prosecuted in the region 
of inorganic nature ; and although Yolta opened up a boundless field of 
discovery in the region of inorganic under the influence of organic 
electricity, the latter still remains comparatively uncultivated. 

In the investigation of electrical force, as manifested in organic 
nature, the peculiar economy of the organized being must be taken into 
accoimt. Each organized being, although dependent on certain external 
circumstances as the conditions of its existence, is, nevertheless, a 
system per se. Irrespective of those electrical conditions into which it 
may be thrown, through surrounding bodies, or through the medium 
in which it lives, it undoubtedly contains more or less numeroms 
sources of electrical disturbance, in the numerous processes and 
arrangements productive of currents, in the structures which col- 
lectively constitute its organization. The organized being may be 
considered electricaUy as a system of electrical currents, excited by 
electrical arrangements in the disposition of its fluids, textures, and 
vrgans. 
So £w aa baa yet been ascertaaned, t\ieafe ft\«^Tvc8X. <sQxt«Di«^-^r&^ 
J'JB'anday, PkUotophioal 2Van#aceion«, and Expmmentdl :R«%earcKt* •xu:KUft- 
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the exception of those produced by the special batteries in the electrical 
fishes, are not employed in the economy of the being. They are merely 
necessary consequences of the organic processes carried on by the difife- 
lent stmctores ; and effect, by their arrangement, the distribution of 
the resulting electricity, and the maintenance of ilie general electrical 
equilibrium of the organic system. The detection and investigation of 
ihese organic electrical phenomena are, however, important, not only 
for general electrical science, but also for the elucidation of the organic 
processes themselves. Eesidual phenomena^ as such electrical dis> 
turbances must generaUy be considered in physiology, will, when 
investigated, indicate the probable nature of the actions from which 
they result. 

Professor GK)odsir then passes in review the electrical phenomena of 
plants, and their condition ; and animal electricity, and the special elec- 
tric apparatus in certain fishes. 

FOBOBS BYOLYED DURINO MVSOULAB CONTRACTION. 

Mb. H. p. Baxtbb, in a paper contributed to the Philosophical 
Magaame, No. 65, thus concludes an Experimental Inquiry, under- 
taken with the view of ascertaining whether any Force is Evolved 
during Muscular Contraction analogous to the Force Evolved in the 
Gj^onotus and the Torpedo ; the communication having been previously 
read at the Boyal Society : — 

*' The results of our inquiries lead us to believe that during muscular 
contraction a force is evolved, as in the fish, but that it is only during 
extraordinary muscular exertion that it can become manifest to the 
galvanometer. We are perfectly aware of the objections that may be 
mged in reference to the fish being provided with a special apparatus. 
In our first endeavours also to obtain some result with the galvanometer, 
and in which we failed to obtain any evidence of the existence of a 
fraoe being evolved, we were then led to the conclusion as to the im- 
pvobability of any force becoming free, as it were, during muscular 
contraction ; that whatever force might be present would be expended 
or converted during the act of contraction ; but we could never get 
over the difficulty which the results of Matteucci, obtained by means 
of the frog, presented for our consideration, and which is doubly 
increased by the results we have now related in the present paper. In 
reference to the fish, also, we must remember that the force evolved 
bears some relation, according to Matteucci, * to the activity of the 
functions of circulation and of respiration, and of every act of nutri- 
. tion.' The apparatus may be a means for the evolution of the force, but 
not a producer of the force ; and we have some reasons for believing 
that the electric condition of the blood in the living animal must not be 
overlooked." 



NEW SPEaSS OF BLBOTRIO FISH. 

. Mb. Andrew Mubbat, in a paper communicated by him to th<^ 
jai»6iwyA Neuf Philosophical Jowmaly 15o. ^, *^ 0\i >i)aft 1Sk«iGQXA\. 
mstory of Meetrio Fiahea" describes a new Bpedoa oi MoJUwplenMniA^ 
found near Creek Town, in the mnddy, inackiab. wa\AT <A\SaftTCT«t ^S*A^ 
Malabar, Mr. Murray hae received four Bpe<aiaeiia oi AMsa ^tAw«c^o«^ 
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species of MaUi^erwrut, None of them exceeded four inehes in 
leogth, although the Bey. Mr. Waddell (a resideiit miasionaty, firam 
whom Mr. Murray receiyed the fish), xnentioiiB that they grow to be as 
large as a herring. They seem to have been powiofdlly endowed with 
the electric fsu^ulty ; in this req>eci differing from the Kile ipeeies, 
which has its electrical power weak in comparison with that of the 
Oymnotiis ; while this new species would appear to suzpaas it in 
foroe (particularly when size is taken into consideration), % anali 
specimen about two inches in length haring given Mr. Waddell a shook 
which reached to his shoulder. They seem to bear captivity well, fat 
Mr. Waddell kept one of them for six weeks in a tumble of water, 
and it gave severe shocks daily. 

Mr. Murray gives the description of this species, to which he adds: 
''It will be seen that the principal difierenees between the MaUnj^ 
terurvs electricus and this species are the following. The fonner is a 
larger fish, reaching fourteen, and even twenty-one inches in length, 
while the ordinary dimensJonB of this would appear to be about four 
inches, although it may sometimes reach six or ei^t. The formula of 
the number of rays in the fins of the two fii^es also differ. The bob- 
ber in the ventrals and eandal aie the same, but iiie Nile fidi baa nme 
in the pectoral and twelve in the anal, while in this tA. then tee 
respectively only eig^ and eight. In the M. eUetriema the n^per jMr 
slightly projects over the under. In this species the lewne is I^OMe^ 
the lower jaw projecting decidediy (though not very &r) in advance d 
the upper. The barbule on the upper jaw of M, eUetricut is a third 
shorter than Uie head ; BaUnendt (the name given to this new spedes, 
&om the river emptying itsdtf into the Bi^ of Benin) has it ki^er 
than the head. In the former the gill-opening terminates at tfcve War 
edge of the pectoral fin, in the latter the pectoral fin is attadied at the 
mkldle of the gill-opening, and its lower edge does not neariy leaeh the 
base of the gill-opening. There are some differences in tke rektife 
proportion of the different parts of the two fishes, and there are also 
Bome other differences in the form of some parts of the fishes (soeh as 
the operculum), which are not so readily embodied in words, bat tiie 
differences which will most easily enable them to be distinguished at a 
glance are the markings, if these shall be found to be eonstant. Th» 
spots on M. electricus are much larger and more numerous than on this 
species, and it entirely wants the white bands across the tail, and across 
the caudal fin, which have been above described. 

In the subsequent Number of the journal, Mr. Msnay adds the fol- 
lowing interesting information received from Mr. W. G. ^omaon, who 
was stationed for several yean at the Creek Town mission station on 
the river Old Oalabar. 

Mr. Thomson states that the electric properties of the fish are made 
use of by the natives as a cure for their sick children. The fish is put 
into a dish containing water, and the child made to play with it ; or 
the child is put in a tub or other vessel with water, and one or more of 
the fish put in beside it. It is intoesting to find that a remedy, which 
has only of recent years come into £svo«r among ourselves, should have 
Jbeen ainmdj antkipated by the vnlettered savage^ who probaMy has 
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had tlie remedy handed down to him by tradition from remote genera- 
tkms. 

Mr. Thomaon also mentions an instance of the electric power which 
Um under his own notice. He had a tame heron which had been taken 
young; and never had had an opportunity of fishing for itself. On one 
oocasion, some lire fish were brought for it, and amongthem was a small 
MalcipUrwrtu, The bird swallowed it, but had no sooner done so than 
it gave a great scream, and was thrown violently backwards. It got 
up again, and soon recovered, but always remembered the circumstance, 
and would never after touch a Mala^teruru8, 

Professor Qoodsir, in a paper read by him to the Royal Phymcal 
Society, after reviewing shortly the results of Pacini's recent examina- 
tion of the electrical organs of Torpedo, Oymnotua, and Malapterwrua, 
and his own examination of the presumed electrical organ in the tedl of 
the skate, discovered by Dr. Stark, and subsequently described by Bobin, 
states that, so far as lus own dissection had proceeded, the structure of 
the specimen of Malapterwrus, for which he was indebted to Mr. Mur- 
ray, corresponded with the description of Pacini ; with the exception of 
tiie structure of the electrical organs themselves, in which he had 
hitherto failed in detecting lozenge-shaped plates or cerebral cells, but 
eould make out only a fibrous meshwork, permeated by a gelatinous 
granular substance, as had been previously stated by M. Gbofifrey St. 
ffilaire. The presumed inner electrical organs he found, as Pacini had 
desoribed, to be merely fibrous membranes, with subjacent fatty deposits. 



TOLTAIO ELBOTBIOITT. 

Ds. Ttitdall, in a lecture delivered by him at the Royal Institution, 
has noticed the peculiar developments of the force by Secondary Cur- 
rents and by Heat. When an electric current passes through a coil of 
eopper wire, it induces an action in bodies around the coil. Thus, when 
m piece of soft iron is introduced within the hollow formed by the 
tiHsted wire, it becomes strongly magnetic, and magnetism is also in- 
duced in iron brought near any part of a wire through which voltaic 
electricity is transmitted. If, instead of iron, the coil is surrounded 
with another coil of thinner copper wire, the latter becomes charged 
with dectridty at the moment of making and breaking contact with 
the voltaic battexy, though no portion of the electricity from the battery 
paaees directly through it. The effects of the secondary currents thus 
induced were shown by several experiments, in which the momentary 
action on the galvanometer was illustrated by a wire in no manner 
connected directly with the voltaic battery. One of these experiments 
exhibited this remarkable action in a striking and novel manner, exem- 
plifying at the same time the close connexion between electricity and 
niagnetism. A large hollow coil was placed vertically on the lecture 
table, and whilst the ends of the wire were connected with the voltaic 
batt^y, iron nails were dropped into the centre. The instantaneous 
induction of magnetism in the nails as they fell through tiie hollow coi!, 
excited electricity in the secondary coil, which developed itself by 
deflecting the needle of a galvanometer. The effeol of heat in develop^ 
ing electricity, which was first made known by Profofwcn: 9qi«&WSl^ ^«vi 

K 
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explained and illustrated in a yarietj of ezperiments. To prodnee the 
effect it is necessary that there should be a variation of temperatoie; 
and it would appear indeed, that all Tariations of temperature, in 
metals at least, excite electricity. When the wires of a ^vanometer 
were brought in contact with the two ends of a heated poker, tibe 
prompt deflection of the galvanometer needle indicated that a current 
of electricity had been sent through the instrument. Even the two 
ends of a spoon, one of which had been dipped in hot water, serred to 
develop an electric current ; and in cutting a hot beef-steak with a steel 
knife and a silver fork there was an excitement of electricity. The 
two metals that exhibit the phenomenon most sensitively are bismuth 
and antimony when soldered together, and heated at the point of junc- 
tion. The mere heat of the finger was shown to be sufficient to cause 
the deflection of the galvanometer ; and when ice was applied to the 
part that had been previously warmed, the galvanometer needle was 
deflected in the contrary direction. By an alternating series of small 
bismuth and antimony bars, the effect may be increased in the same 
manner as the effect of a voltaic battery is intensified by adding to the 
number of plates. A small instrument invented by Mdloni was exhi- 
bited, whidiwas so extremely sensitive of the action of heat, that elec- 
tricity was exdted when the hand was held six inches from it. It is 
not necessary, however, that different metals should be used to produce 
sensitive effects ; for a length of brass wire annealed at given Hia^j^nA^ 
may be made to develop electricity very readily if all the points which 
have been annealed are doubled together and then warmed by the 
hand. When a thermo-electric wire is heated below redness, the elec- 
tric current developed is in the opposite direction to the current excited 
when the temperature is increased to incandescence. This remarkable 
fact was illustrated by holding the wire in a spirit-lamp, when the 
needle of the galvanometer, which had been first deflected in one direc* 
tion, turned in the opposite direction as soon as the wire became red 
hot. Dr. Tyndall said that no satis&ctory explanation had been dis- 
covered for this very curious phenomenon. 



ELSOTKIO FOBOB. 

Dr. Ttndall, in a lecture delivered by him at the Boyal Institution, 
has entered into ihe consideration of the Phenomena of Electricity, and 
illustrated, by a variety of experiments, some of the peculiar actions of 
Electric Force. The attraction of light bodies to an excited electric 
was shown to be not limited to the friction of glass and resinous sub- 
stances, but that numerous others, such as ciJcareous spar, sulphur, 
' and paper, become electrical when rubbed with silk or flannel. The 
effect of simple attraction was first shown, and then the phenomena dT 
repulsion between bodies that had been excited with the same kind of 
electricity. This repulsion of bodies in the same electrical state was 
exhibited in a remarkable manner in excited paper. A sheet of 
foohc&p placed on a dry board was rubbed over with Indiambber, 
wAicb caused the paper to adhere closely to ^e^ood, «2Ci.d ^txv^a of the 

paper being then cutoff with a knife ihey sttoiii^'j x«*^«^^ %»ji^ ^*0&iiit. 

J)t. Tjndall said the Lypothesia assumed 5ox \3[ift ^^fl:vQ»fe ^ <5wa:^«fva% 
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«n idea of the excitement of electricity is, that the friction of an elec- 
tric machine prodnces, in some unknown manner, a thin stratum of 
electric flnid to diffuse itself over the surface; and that electricity of the 
same kind exerts a repulsive force against its own particles, whilst it 
attracts other bodies not in the same condition. He then showed by 
several experimente that there are two kinds of electricity, commonly 
called vitreous and resinous, or positive and negative, and that they 
mutually attract each other. The excitement of negative electricity by 
the friction of sealing-wax, shell-lac, and other substances, and its 
attractive action on bodies to which electricity from an excited glass 
tube had been communicated, occupied a considerable portion of the 
lecture, the indicators employed being in most instances glass rods 
^balanced upon points. To exhibit how readily electricity is excited 
-during orduiary operations, Dr. Tyndall caused the gold leaves of the 
electroscope to diverge by striking on the back of his assistant, when 
standmg on a glass stool, with a prepared cat's skin. It is frequently 
«f great importance in electrical investigations to determine whether 
the electricity developed is positive or negative, for which purpose an 
instrument, ^led the electric syringe, has been contrived, the action of 
which was explained; but the somewhat complicated apparatus does 
not answer the purpose more effectively than a stick of common sealing- 
iraz. • Dr. Tyndall showed also by several experiments that the 
rubber with which an electric is excited becomes at the same time 
electrical, so that it is difficult to distinguish the rubber from the 
electric, as the action seems to be mutuaL He had some difficulty in 
exhibiting the electricity of the silk rubber, though it was distinctly 
manifest in flannel ; the amalgam in the former having, no doubt, served 
to conduct the electricity to the hand. 



THE ELECTRIC SPARE. 

Dk. Tykdall, in the ninth lecture of his course on Magnetism and 
Electricity at the Royal Institution, made the chief point of interest the 
nature of the Blectric Spark, which he undertook to examine. He 
prefaced his observations on the subject by noticing the difficulty which 
all original investigators experience from having to overcome the pre- 
conceived notions o( popular hypotheses, and the erroneous views which 
the terms often given to phenomena convey. Thus the word ** fluid," 
as applied to electricity, though it seems to convey a generally correct 
idea of tiiie action of tiie force excited, is calculate to mislead inves- 
tigators into the nature of the force itself, as there is no proof that it 
"partBkkea of the character of fluid bodies. Dr. Tyndall attributes the 
light of the electric spark not to the appearance of electricity itself, but 
to the incandescence of particles of matter interposed in the interval in 
which the disruptive discharge of an electrified body takes place. He 
noticed the peculiar action of electric sparks in converting oxygen gas 
into ozone ; and as ozone is by some chemists considered to be a modifica- 
tion of oxygen, by which its active powers are greatly exaltftA.^ "&r, 
Tyndall seemed inclined to believe that the in«t\^T oi \Xi& ^<^c^f\s. ib^kSc. 
wonJd be found to be that peculiar state oi oxygien. *, >i3tLWJL'^V<^ ^^-^ ^^ 
Jiad not jet made sufficient experiment on ttie a\x\yi^\. \JO «M20«i "^k«so 
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to airive at a definite opinion. He tlien explained the phenomena 
of the Leyden jar, commencing with the exhibition of a similar elec- 
trical condition in plates of glass, which had metallic plates on both 
sides. Thus, when positive electricity is commnnicated to the metallic 
plate on one side of ^e glass, the nogatire electricity is attracted to the 
plate on the other side, and tiiie positiye electricity is repelled to the 
earth. In that condition, the glass, with its metaUie coatings, may be 
highly charged ; though, being nentralized, it does not part with its 
electricity to surroundLig bodies until a communication is made between 
the two coatings. In the same manner the action of the condenser wai 
explained. The two metal plates, when brought near to each other, 
and one of them is feebly charged, give no indication of electricity, 
because the positive and the negative electricities of the two plates are 
neutralised. But when one of the plates is removed, the electricity on 
the other becomes directiy manifest ; and in this manner the feeblest 
traces of electricity may be indicated. The phenomena of the electro- 
phorus were also explained on the hypothesis of the separation of two 
distinct electricities by their mutual attractions and repulsions. The 
slab of wax, when excited by fire, becomes negative ; and when an insu- 
lated metal disc is placed upon it, the positive electricity in the metal is 
supposed to be attracted to the side nearest the wax, and the negative 
electricity to be repelled to the top. On allowing the negative el^tstridty 
of the disc to escape, by touching it, the disc remains positively elec- 
trified. Dr. TyndaJl concluded by exhibiting some of the powerful 
efifects of electricity, by means of a battery consisting of fifteen laige 
jars, with which fine wires of diiSerent metals were deflagrated and 
dissipated into powder. 

POSITION OF ALUHIKUM IK THK VOLTAIC SERIES. 

Having, through the kindness of Dr. Hofinann, been permitted to 
examine a specimen of aluminum prepared by M. Claire-Deville, (says 
Professor Wheatstone,) I availed myself of the opportunity to ascertain 
one of the phyacal properties of this extraordinary metal, which it does 
not appear has been yet determined, viz., its order in the voltaic series. 
The following are the results of my experiments. 

Solution of potass acts more energetically and with a greater evolu- 
tion of hydrogen gas upon aluminum than it does on zinc, cadmium, or 
tin. In this liquid aluminum is negative to zinc, and positive to cad- 
mium, tin, lead, iron, copper, and platina. Employed as the positive 
metal, the most steady and energetic current is obtained when it is 
opposed to copper as the negative metal ; all the other metals negative 
to it which were tried be^une rapidly polarized, whether above or 
below copper in the series. 

In a solution of hydrochloric acid, aluminum is negative to zinc and 

cadmium, and positive to all the other metals above named. With this 

liquid also, copper opposed to it as the negative metal, gave the 

strongest and most constant current. 

Nitnc and snlphxaic adds are known no^ to AiC^* <^%tdX«ci2\^ Vsv ^sl'j 

sensible mtamer on alaminum. With, ikie ioxmex wadi ^^iXft^ *& '^Qa* 
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exciting liquid, alnmiimm is n^gatiye to ziae, cadmium, tin, lead, and 
iron. The onirent with zinc is strong ; with tiie other metals yeiy 
weak, and it is probably that their apparent negative condition is the 
result of polarization. When aluminum is immei^ in dilute sulphuric 
add, this metal appears negatiye to zinc, cadmium, tin, and iron, but 
with lead, on which sulphuric acid has no action, the current is insen- 
sible. In both these liquids copper and platina are negative to 
aluminum, and notwithstanding the apparent absence of chemical action 
on the latter metal, weak currents are produced. 

It is rather remarkable, that a metal, the atomic number of which 
is so smalU and the specific gravity of which is so low, should occupy 
such a position in the electromotive scale as to be more negative thim 
sine in the series. — Proceedings of the Royal Society. 

FLUID GALVANIC BATTERY. 

Thb Bev. Professor Callan states : — << I have lately tried a battery 
of 70 4-inch cells, in which the zinc and cast iron were very near to 
each other. The battery was charged with one part of sulphuric acid 
and three of a solution of common salt. The experiments consisted in 
the ignition of metals and coke-points. A brass wire ^ of an inch 
diameter, and a piece of zinc about f by } of an inch thick, were burnt 
away so rapidly that the lecture room, which is about 40 feet square 
and 18 high, was soon filled with the smoke produced by the combus- 
tion of the metals. 

''For the coke light, I used Deleuil*s apparatus; the light was 
sufficiently intense to enable a person to read the smallest print at the 
most distant part of the room whilst the window-shutters were closed. 
During the entire time of the experiments, which lasted nearly an hour 
and a half, the action of the battery was not suspended for more than 
about five minutes. At the end of the experiments, the light appeared 
to be as brilliant as at the commencement. Had ther« been time to 
continue the experiments, the power of the battery would, I think, 
have been sufficient to produce a strong coke light for another hour or 
half-hour. The cost of the acid used in charging the 70 cells was about 
9d. or lOd. 

<* The voltaic current by which the metals and coke-points were ig- 
nited was constantly passing through the coil of the galvanometer. I 
fiirgot to observe the deflection produced by the voltaic current during 
the combustion of the metals ; but during the ignition of the coke- 
points, the deflection was frequently obeyed : the average deflection 
did not exceed 40**. I have since found that the current from a single pair < 
of plates, each an inch and a half square, produces a deflection of 58% 
which requires a current about twice as powerful as one which would cause 
a deflection of 40^ Hence not more than about the ^th of the power 
of the 70 4-inch cells was employed in producing the coke light. Fif- 
teen-sixteenths of their power was inactive, whilst the exciting fluid 
was acting on the metals, and wasting its own strength. Heuce v^ 
strikes me, that for the electric light which. \& tiorw -vxai^ icst ^^cMJUL^sb^L 
purposes, a battery consisting of 80 or 90 ceUs^ eafiV «.WoL\i mslymSb-^b^ 
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a b&lf or two inclies squarOi would be the most economicaL I puipoa^ 
to get a battery of 100 pairs of plates, each two inclieB or an inch aoda 
half square, in order to try its power of producing the electric light. 

« The greatest length of the flame between the coke-points appeared 
to me to be less than it would be with a nitric acid batteiy of 70 4-ineh 
cells. Hence I infer that the intensity of the single fluid batteiy is lew 
than that of the nitric acid battery, although the quantity of electricity 
is much greater. The state of some of the cells after the experiments 
excited an apprehension that the distance of yV^ of an inch between 
the zinc and iron may not be sufficient for the free descent of the sul- 
phate of zinc, though it may permit the hydrogen to escape with perfeoi 
freedom. However, I am inclined to ascribe the condition of the ceUs, 
which were new, to the sand which remained attached to them afker 
they were taken out of the mould." — Philosophical Magazine, No. 69. 



EXPEKIMSNTS WITH ELBOTRIO AND OTHER LIOHTS. 

ExPSBiHENTS have been made on the upper part of the Common at^ 
Woolwich, in the presence of a Select Committee, when three different 
kinds of Lights, for War and other purposes, were tested. The first 
was the Electric Light, which was exhibited by Mr. Inglis ; the second 
the Drummond Light, exhibited by Sergeant E. P. Jones, of the 
Boyal Sappers and Miners ; and the third the Bude Lighl^ of Mr. 
Qxirney, who also entrusted it to the care of Seigeant Jones. The 
Electric Light is reported to have appeared to possess the jMwer of 
penetrating farthest into darkness, and was the most brilliant ; but the 
Drummond also possessed some advantages. It was more portable, and 
could be carried by two or three men, each taking a portion of the 
apparatus, whereas the electric light required a waggon drawn by two 
horses to convey it from place to place. 



THE SLEOTBIO OLOOE AT THE SOUTH-EASTERN RAILWAY TERMIinTS, 
LONDON BRIDGE. 

On the 1st of November, 1852, the system of sending time signals 
hour by hour from the Eoyal Observatory at Greenwich to various tele- 
graph stations came into successftil operation. Certain hour signals 
were required by the South-Eastem Eailway Company, and the re* 
mainder were passed on to the Electric Telegraph Company for distri- 
bution along tiieir system. The interchanges of connexions for these 
purposes were accomplished by a commutator carried by the great dock 
at the London terminus. The next step in the system was to show 
« time to shipping in the Downs by the drop of a ball at Deal, caused by 
a telegraph signal sent from the Greenwich clock at 1 p.m. For the 
successful canning out of this it was deemed prudent to erect a clock in 
London for the special purpose of carrying the commutator. Mr. C. 
V. Walker, the telegraph engineer to the South-Eastem Company, had 
found by experiment that the pendulum at Greenwich would keep one 
of Shepherd's electric clocks going on the lecture-table of the London 
lastltutioD, and he proposed to the Afitronomei 'SlatsqX^X^a.X.Wv^ <^mmu- 
tator should be carried at London \>y one oi \\ieafe ^oOts. QTv>(Js^^^"tft^ 
of March last one clock was erected oyet t\ie "Kox\Ai-Y.%nDL\.^\^\.iwcQ.^ Wso^^ 



SLBOntlCiAL SCflEKCE. 151 

I as tbey arriye in London ; and since that date it has feiith- 
Mly shown Qieenwioh time, which is sent to it, second by second, 
from the Boyal Observatory. The clock is the property of the Goyem- 
ment, and is nnder the charge of Mr. Airy on the part of the Admi- 
nltjf, and of Mr. Walker on the part of the South-Eastem Company, 
under whose joint care the clock, with the adjuncts essential for the 
purposes in question, was constructed. In the common state of things, 
the commutator is out of gear, and the hour signal wire is continuous 
from Gh^enwich to the Electric Telegraph Company's system ; but on 
the apimMush of any of the hours when the signal is required on the 
South-Eastem lines, the ball-drop signal, for instance, the commutator 
will have arrived at such a position that at about one minute before the 
boor the Greenwich and the Deal wires will have been lifted from thdr 
nozmal positions, and held together until nearly a nunute after the sig« 
nal shall have passed ; when the ball at Deal is nearly down the mart, 
yiz., in about 15 seconds, it returns a signal to Greenwich in proof that 
it has dropped. The drop is produced with the utmost regularity, a 
fiulure being extremely rare. Commutators are carried by local electric 
docks at Ashford and Deal, and the adjustments there and elsewhere 
an such, that the connexions are made without extraneous aid, and it 
is out of the power of the instrument clerks, through inadvertenoOy 
themselves to send a signal and cause a false drop. Within the London 
dock are galvanometers, which show the hourly signals that come from 
Greenwich on distinct wires, and afford a means of observing that the 
dock is showing true time ; by another process the time shown by the 
dock is read off at 8 a.m. daily at Tunbridge, and its accuracy t^rt«d. 
This clock promises to be tiie basis of operations, as the system becomes 
deiveloped, of distributing time to the great public buildings of the 
metropolis. 

EXPSBIUENTS MADB WITH THE SUBMABIirB CABLE OF THE 
MEDITBS&ANEAN BLEOTHIO TBLEORAPH. 

The following results were obtained by Professor Wheatstone between 
Hay 24 and June 8 in last year, with the Telegraphic Cable manufac- 
tuwd by Messrs. Euper and Co., of East Greenwich, for the purpose of 
being laid across the Mediterranean Sea, from Spezia, on the coast of 
Italy, to the Lriand of Corsica. 

The cable was 110 miles in length, and contained six copper wires, 
one-sixteenth of an inch in diameter, each separately insulated in a 
eonrering of gutta-percha one-tenth of an inch in thickness. The whole 
was surrou^ed by twelve thick iron wires twisted spirally around it, 
forming a complete metallic envelope one-third of an inch in thickness. 
A section of the cable presented the six wires arranged in a circle of half 
an inch diameter, and one-fifth of an inch from the internal surface of 
the iron envelope. 

The cable was coiled in a dry well in the yard, and one of its ends 

was brought into the manufactory. The wires were numboE^ 1^ % %y 

4, 5, 6, and the ends in the wdl were indicatAdi \tj «a. «i»«qN»% *dbft 

mdB 1% 2f3, 3% 4% 5'6, were connected lay Ba^p\e!a«D*«rs -to«^ ifc' 

that the eleetrio carrent might be passed, ia ^e Qsx&ft ^Mcfe«^"Bk.ViKi«a5^ 
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all the six wires joined to a single lengtli, or through any leoer 
number of them, the connexions being made at pleasure in the experi- 
menting room. 

The rheomotor employed was an insulated voltaic battery consisting 
of twelye troughs, each of twelve elements, which had been serenl 
weeks in action. 

From certain of these experiments it seems to result, that whftterer 
length of wire is connected with the battery, if a galvanometer is placed 
at tiie farther extremity of the wire and a constant length added to the 
other termination of the galvanometer, its indication remains always 
nearly the same. Thus the galvanometer indicated 64° when it was 
placed close to the battery and 110 miles of wire were subjoined 
beyond it ; and 5** when 550 miles were interposed between the bat- 
tery and galvanometer, the same length, 110 miles, being subjoined. 
In like manner, when 220 miles were added beyond the ^vanometer 
placed near the battery, the indication was 12° ; precisely the same m 
when 440 miles were interposed and 220 added. So also when 880 
miles were added, the deviation of the galvanometer was 18° ; and 15* 
when 330 miles were interposed and 330 added. I have no doubt that 
the correspondence would have been closer had it not been for the 
fluctuations of the batteiy. 

It would appear from this, that whatever be the length of wire at- 
tached to the insulated pole of a battery, it becomes charged to the 
same degree of tension throughout its entire extent ; so that another 
insulated wire brought into connexion with its free extremity exhiMts 
precisely the same phenomena, in kind and measure, as when it is 
brought into immediate connexion with a pole of the battery. Some 
important practical consequences flow from this conclusion. — Proceed* 
ings of the Royal Society, ___ 

TBLBGRAPH OV A RUKNINQ TRAIN. 

Dr. Ttndall, in a lecture on Voltaic Electricity, delivered by him 
at the Boyal Institution, after explaining the principle and the ele- 
mentary construction of Professor Wheatstone's original needle and 
alphabetic dial telegraph, proceeded to describe one of the most reoeat 
applications of voltaic electricity to telegraph purposes in the indication 
of the progress of railway trains. One of the instruments, and a large 
model of a railway to illustrate its action, was in front of the lecture 
table. The instrument consists of a dial, with a hand that moves 
round with step-by-step action, each movement being under the control 
of an electro-magnet, that holds a detent. When the electro-magnet 
ceases to act, the detent is released, and the hand moves forward a et&Pf 
and these steps are indicated by marks on the dial like the divisions on 
a clock fikce. To apply the instrument to indicate the position of a 
railway train, an insulated wire must be laid down along the rail, 
through which a voltaic current must be constantly maintained during 
the running of the trains. At certain fixed intervals, at equal dis- 
tances, wh^er of miles or half-miles, the wire is brought within the 
range of action of a passing train, and by a projecting arm, or other 
atraugementf a spring is pressed down, which breikks the electric 
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eireiiit. The instant the Yoltaic current is thns interrupted the 
electro-magnet of the instrument ceases to act, the detent is withdrawn, 
and the himd on the dial makes one step in adyance. If instruments 
80 airanged were placed at each station, they would thus indicate the 
progress of a train, or whether any accident had occurred to detain it, 
and the spot where the accident had occurred. The utility of an 
i^paratos of this kind, especially on all single lines of rail, would be 
Tery greats and Dr. Tyndall expressed the opinion that it is quite 
practicable to apply it. Its action, however, must apparently be 
limited to short distances, for when several trains are following each 
otiier on the same line it would require some further special arrange- 
ment to make separate indications by means of the same wire. 

DESPATCHES BT THE ELECTRIC TELEGRAPH. 

Dr. Lardner, in a letter to the Times, dated Paris, September 22, 
leeords the following fact, — ^to show that the despatches detailing the 
Fall of Sebastopol might have been sent (supposing them to fill six 
eolumns of the Times) to London in two hours, by means which were 
no secret, and were at the disposition of the Government ; whereas the 
public were kept waiting for the details about a fortnight. 

" Some time since, the following experiment was made under the direc- 
tion of M. Leverrier and myself at the Ministry of the Interior, in the 
presence of two commissions — one of the Legislative Assembly, and the 
other of the Institute : — ^A telegraphic wire was prepared which ex- 
tended over a great part of France, its two extremities being brought 
into the room where the experiment was made. The length of the 
wire was 1082 miles. The arrival as well as the departure of the 
dflspatch took place under the eyes of the commissions. A despatch 
consistiug of 282 words was transmitted from one end of the wire. A 
style attached to the other end immediately began to write the message 
on a sheet of paper. The entire message was written in full, each word 
being spelled completely, and without abridgment, mjifty-two seconds. 

"By this means, therefore, 20, 000 words, using round numbers, would 
be transmitted in an hour ; six columns of such correspondence as you 
poblish would be transmitted in two hours, 

^' It is scarcely necessary to say that neither the length of the despatch 
nor the distance has anything to do with the result. The promptitude 
of the arrival would for all practical purposes be as great for 10,000 
as for 1000 miles, and the length of the despatch would merely augment 
the time of its delivery in the ratio of about 300 words per minute. 

'* Why, thfo, do not the Qovemments of England and France avail 
themselves of this power ? After the above experiment, the French 
Qovemment had the necessary apparatus constructed, and still possesses 
it. I have more than once asked the authorities why they did not avail 
themselves of it. Their answer was, that, save in the most rare and 
exceptional cases, twenty or thirty words were quite sufficient for tele- 
graphic messages, and that it was not worth while to organize a staff 
to work the tel^;raph in these exceptional cases. 

* The power to transmit the long despatches, you will see, was not dig- 
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'^ I may add that, with the concurrence of the intermediate States 
through which the wires are carried, means are practicable and easj 
by which the contents of the despatches transmitted would be unknown 
to all but the persons at the terminal stations. 

^* I ought perhaps to add that, being neither inventor nor shareholder, 
in telegraphic enterprises, I have no other interest in this matter except 
that which is common to the public.'' 

FARADAT AKD THE ELECTBIO TELEGRAPH. 

'^The mention of the Telegraph," says an able reviewer of Faia* 
day's Experimental Researches in Electricity, ** reminds us of the 
application of the author's own discovery to telegraphic purpose^ 
whereby the grave difficulties presented to lie transmission of ordinary 
voltaic electricity through subterranean wires are practically over* 
come. The public never hear Faraday's name mentioned in connexion 
with the electric telegraph — scarcely that of Yolta ; the public contem- 
plate the flower, but see not the roots &om which its petals are fed; 
the men who have given the telegraph its present practical form an 
deserving of public esteem, and have obtained boUi it and more sob- 
stantial marks of public appreciation ; and yet the merits of Faraday, 
in comparison with such men, are about in the ratio of Prometheus to 
Pr. Kahn. Down deep in the mysteries of Nature, he and his great 
confrere Yolta found tiie forces which pulse through the telegn^ifaie 
wire. Honour to those who by their mechanical dcill have l^ought 
these great discoveries home to human hearths, and made them the 
ministers of society ; but a higher and nobler meed be his who brought 
us the fire from heaven which imparts life and activity to the telegraj^uo 
mechanism. This is the position of Faraday, this the position of Volta^ 
although neither of them even derive the poor breath of popular ap- 
plause in return for their transcendent services." — PhUosophiad 
Magazine. 

IMPORTANT IMPROVEMENT IN THE ELECTRIC TELEGRAPH. 

A DISCOVERT is stated to have been recently made at Stockholm, 
which, if it can be realized and practically applied, will tend greatly 
to facilitate telegraphic communications. The discovery to which we 
allude is the means of transmitting two messages at the same time 
along a single wire. 

It is evident that if at the same instant a message is sent along a 

wire in one direction, another message could be speeding its way 

through the same wire in the opposite course, one-hsJf the number of 

wires would be sufficient, and iiiere would consequently be a great 

saving in the cost of forming new telegraph lines, and that those already 

laid down woxdd be enabled to transact double the amount of business 

they are now capable of doing. To those who are not acquainted wili 

the mode of transmittiug electric telegraph signals, it may appear at 

first sight impossible to send messages in opposite directions at the 

same time along a single wire, as one current of electricity, it might be 

supposed, must necessarily clash with. and. co\ml&T«kiC^ \k<& txsjismission 

of another cuirent in the opposite direction. ^u\), m ^"vxs^» <2fl ^a«X., \isJ^ 

two only, hut hundreds of electric curreiita is. ^^«t«vi\, ^!a^^^ssps. «» 

frequently pasaing through the same medium, VvVNiwvX. ^iJaa ^^\fts 
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erence. The difficnlty to be oyercome is altogether of a practical 
and that it does not arise from any limited capacity in the wire 
}e shown by aotnal practice in existing telegraphs, 
the early days of the electric telegraph, before the condnoting 
r of the earth was weU known, a single wire only was employed 
le retnm current, though seyeral were required to transmit mes- 
, and through that single wire different currents were often passing 
3 same instant. When the conducting i>ower of the earth wa» 
3d to complete one-half the circuit, the moist ground became the 
mitter of currents from every electric telegraph that was esta- 
Hi, and through that medium there are now passing messages of 
inds, which, though mingled together in mother earth, become 
ated at the poles of their respectiye voltaic batteries, and are 
sred without any interference with one another. Thus in con- 
dng a telegraphic line, a wire insulated from connexion with the 
id, by being supported on posts, is extended between the towns to 
Msed in communication, and at each end the wire is connected with 
>per plate buried in the earth, to complete the voltaic circuit. 
i plates of copper, technically called ''earth plates," or more 
lonly ''earths," conduct the electricity from one to the other 
gh the moisture of the earth much more readily than any artificial 
lie conductors that could be laid down; the resistance thus 
d to the transmission of electricity being so small as to be scarcely 
dable. These earth connexions are so convenient that they have 
formed at all the stations where telegraphs have been established, 
I are thus voltaically connected together. Suppose, for instance, 
the zinc end of a voltaic battery is connected with the earth, and 
die copper end is connected with a needle instrument in London, 
hat that is connected with the telegraph wire supported on posts 
extended to Edinburgh, where, after passing through a cor* 
nding instrument, it is connected with a metal plate buried in the 
id. The electric current will then pass through the instrument in 
on, along the wire to Edinburgh, where it will deflect the needle, 
Mssing on to "earth," will there come into instantaneous con* 
n with the zinc end of the battery from which the current ema* 
, and will return to that battery regardless of all interposing 
ic currents that may be passing through the earth at the same 
A slight knowledge of the nature of a voltaic battery will be 
lent to prove that it could not be otherwise. No excitement of 
ie electricity can take place unless there be a connexion betweea 
wo poles of the battery. So long, therefore, as the wire at Sdin- 
1 continues detached from the earth plate, the battery in Londoii. 
ins inactive, provided the wire be perfectly insulated. It is by 
jt of bringing the two poles into connexion by means of the wire 
arth plate at Edinburgh that the electricity is excited, and the 
nt is sent in that direction alone. The action of aU other bat- 
that may be connected with the earth cannot affect the electric 
nt thus established between London and Edinbxxx^, 'WB»ii^^d&ss<s 
'. contribute in any way to complete t\ie cvtcrai\. Vl '^^a^ ^oofc 
xstricity ia at once excited and transou^^M. K -ox<!J«i&A.^ ^s^" 
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ductor, in the same manner, will oomiect the oppodte poles of any 
number of batteries, and will thus serve to transmit seraal diffiBcing 
electric currents without their interfering. It would not be diffieoU^ 
indeed, to make a single wire form part of the circnits of one hundred 
different batteries, each one of which might be transmitting distinet 
telegraphic messages. 

From this consideration of the facility with which a single wire cut 
conduct different electric currents, it might be supposed that there 
would be no difficulty in completing such an arrangement as is now 
said to have been effected in Sweden, and that one wire might be made 
to serve the purpose of the thirteen that are supported on posts nenr 
London, in addition to others that are buried underground. It is, 
nevertheless, one of those things which, though often attempted, has 
not yet been practically accomplished ; nor do the accounts of the dis- 
oovery by Professor E. Edlund, of Stockholm, represent him to have 
done more than send two currents along the same wire, and those in 
opposite directions. The great difficulty to be overcome in endeavour^ 
ing to effect such an arrangement is, to prevent the electric eunent 
firom the transmitting battery ^m making a short circuit through the 
adjoining instrument, instead of traversing the wire to the corresponding 
instrument at the distant station. 

We quote the above from the Civil Engineer and Architect^ JawrwA^ 
wherein an ingenious suggestion is made for overcoming the difficulty. 

ATXOSPHERIO ELEOTRIOITT. 

A PAPER has been read to the British Association, ** On the Deteetion 
and Measurement of Atmospheric Electricity by the Photo-Barogn^ih 
and Thermograph," by Mr. M. J. Johnson. Photography has already 
rendered considerable aid to science, and some results brought before 
the Section by Mr. Johnson, Raddiffe Observer, Oxford, furnish an 
example of this. On examining and comparing the registrations of the 
thermometer and barometer certain peculiarities presented themselves, 
which indicate a curious connexion between the course of these instru- 
ments and the state of the weather. The line which indicates this 
course is sometimes serrated, sometimes even and continuous; and 
these appearances correspond to certain determinate states of the 
weather. The most remarkable result is a sudden change of the 
height of the barometric column, which takes place simultaneously with 
the occurrence of a peal of thunder : — a contemporaneous effect was 
produced upon the thermometer. It is to be hoped that Mr. Johnscm 
will continue his observations, so as to place the connexion, which he 
jseems to have detected, beyond all doubt. 



SUBXAKINB TELEGRAPH CABLES. 

The late failures in the kying of the Submarine Telegraph Gables, 

in the Gulf of St. Lawrence and the Mediterranean Sea, have not sur- 

j>rised us, knowing, as we do, the principle upon which they are con- 

stmcted, and their probable insuf&ciency V> m^^^Aaxi \.\i<& mt^^ty of 

the copper conducting wires. In thfilatymg oi saOa. eaW^ea, >iXv^ xv^ta A 

£vctare are greater as the weights, and tlie de^iJ^ ^ft -wYscv-Oa. VJaa ^»;2^<isk 
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are laid increase. They are formed, as oar readers may know, by 
winding sereral iron wires spirally round a core composed of the insu- 
lated conducting wires and hemp yam. Now when an increased strain 
(resulting firom an increase in the depth of the water) is exerted upon 
such a cable, there is danger of the external spiral wires yielding to the 
tension, and thus collapsing and pressing unduly upon the core ; and if 
this action takes pla(^, the copper wires are likdy to be completely 
sundered, while the outer spiral wires remain entire, and the cable is 
as a whole as strong as ever. The powerful breaks used in the paying 
out of these cables tend to increase the risks of straining them. This 
ttppeean to be what has just occurred in the Gulf of St. Lawrence and 
the Mediterranean, from the effects of rough weather, great depths, and 
ezcesaiye weights — ^in the last instance, eight tons to the mile. The 
ftilure in these cases were brought before the public with more than 
ordinary prominence by the indiscreet heralding by which the imder- 
tftFi^g" were preceded ; and we advert to the subject lest a general im- 
p f fl BS i on that the dilficulties to be encountered were insurmountable, 
should be acquired. 

Mr. T. Allan has patented a submarine rope, in which the crushing 
and stretching effects above described could not possibly occur. As 
these ropes are proportionally both lighter and cheaper than the others, 
weij^iing, with the conducting wires, only about three tons to a mile, 
we are surprised that they have not yet been adopted. Such ropes 
might, of course, be broken under some circumstances, but, unlike the 
others, they would never be rendered useless until the whole strength 
of the rope fairly gave way. 

The principle upon which this rope is constructed is that of ha'mg an 
incompressible and inextenslble core, by which arrangement all rending 
or croshing forces are prevented from acting upon the insulated wires, 
aod the security of the rope is made very great. — Mechanics^ Magaziney 
No. 1682. 

LATING ELEOTRIOAL CONDUCTORS. 

Messrs. W. J. Maoquorn Bankine, C.E., and Mr. John Thomson, 
(of the East Indian Bailway,) have patented a method of Laying Elec- 
trical Conductors, for submarine telegraph communication. The resist- 
ance of fluids is employed under this patent; such fluids being forced by 
pomps through ac(justable valves to regulate the speed of the drums 
and pulleys by which the cable is dropped. The inventors calculate on 
thus saving the labour of twenty or thirty men, enabling one mem to 
regulate the speed of the cable by opening and closing a valve ; render- 
ing tiie whole operation, in great depths of water, incomparably safer, 
morecertain, andmore expeditious, as well as cheaper, thanitisatpresent. 

XXFBRIMENTAL OBSERVATIONS ON SUBMARINE ELEOTRIO CABLES. 

Mr. Wildman Whitehoitse has read to the British Association a 

pax>er, in which, after referring to the rapid progress in submacluA 

tdegraphy which the last four years have wVtneaa^l&x.'^lVs^Xj^^^x^sA 

said that be regarded it as an established fact t\i&\i^uiEi^TA?QiC\<»&iLV(A 

ea^^jteeriMg dMcnltiea which at first existed \xad \>^Ti «2^^^?5 ^'^^^ 
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come, and that the experience gained in Bubmeiging the shorter lengths 
had enabled the projectors to proyide for all contingencies a£fecting the 
greater. The author then drew attention to a series of experimental 
observations which he had recently made upon the Mediterranean and 
Newfoimdland cables, before they sailed for their respective destfauk 
tlons. These cables contained an aggregate of 111 5 miles of insniafced 
electric wire, and the experiments were conducted chiefly with idb- 
rence to the problem of the practicability of establishing electric oommii* 
nications wiUi India, Australia, and America. The results of aU the expe- 
riments were recorded by a steel style upon electro-chemical i>aper l^thi 
action of the current itself, while the paper was at the same time divided 
into seconds and fractional parts of a second, by the use of a pendulum* 
This mode of operating admits of great delicacy in the determination of 
the results, as the seconds can afterwards be divided into hundredthi 
by the use of a ^* vernier," and the result read o£f with the same fiulttty 
SJB a barometric observation. Enlarged fac-similes of the electric avto> 
graphs, as the author calls them, were exhibited as diagrams and tiN 
actual slips of the *' handwriting" of the current. 

The result of a great number of observations (more than 5000), col- 
lected, and carefully measured, to ascertain the velocity of the onmnti 
ahows from one-twelfth to one-sixteenth of a second as the time ooea- 
pied in the 300 miles circuit ; one-sixth to one-ninth of a second ftt 
600 miles ; and one-fourth to one-fifth for 900 miles ; giving a vbIooU^ 
Torying from 8600 to 4500 miles in the second. When we compve 
these results with those previously obtained by autograph of the 
voltaic current, we are startled at the discrepancy ; from a minimum 
of 1000 or 1100 miles in the second, to a mean average of not less than 
4000 miles, and yet both are equally truthful, and were obtained witli 
«qual care. Mr. Whitehouse found, therefore, contrary to what he had 
previously accepted on authority as an undoubted fact, that the velo- 
city in these wires, at least, was greatly dependent upon the amount 
of energy in the current employed. 

The following are the genend results : — 

yelocify ohaervaiiong, recorded hy the direct cLction qf the current upon the palter, 
time calculated f^n the commencement of ike earlieet vuible mark. 

Voltaic Cubbbvt. Kiles in a Second. 

Maximam velocity 1600 to 1800 

Minimmn 1000 

MaGITTITO-SLSCTMC CUBBBITT. 

Mazimmn velocity 6000 

Minimnm ...•• 3600 

Velocity ohfervatioiM, recorded Inf means of "twin currenie" received upon 
" relays,** with local decomposition battery for printing . 

Maoneto-blzotbio Cubbbkt fbou Induction Coils. Miles in a Second. 

Mean of641 observations on 900 miles 4050 

Mean of4780 observations on 300 miles 4900 

Gradoal diminntion of velocity observed in the progress 
of one long experiment oocnpying «eNeT«lYio\uc%«dnxvn9; 
irhich the battery employ ca (,& sms^ QcTQiNe'%^ -««& 
thoroufffaly exhausted— all other coti^\\oxl« Texo>»a»Qsv^ 
the same ^WS5Si\.Q%^!«i 
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ELBOTBIO COKDUOTION AKD INDTTOTIOir. 

Ds. Tyhdall, in his seventh lecture on Magnetism and Electricity, 
ddivered at the Boy&l Institution, has directed attention to the pro- 
parties of Conduction and Induction. In the consideration of the pro- 
perty of induction, he reverted to some of the early experiments which 
•zhibited the attractive and repulsive powers of electricity ; and the 
efEacts of attraction and repulsion were explained to be owing to the 
peoolior jtower which excited electrics possess of inducing in all sur- 
rounding bodies a condition of electricity of the opposite kind. Thus, 
•a excited glass rod, which is positive, induces negative electricity on 
«U bodies within its influence ; and as the opposite kinds of electricity 
ftttract each other, light substances that are capable of motion are 
drawn towards the glass ; they there become charged, by conduction, 
with the same kind of electricity as the glass, and are then repelled. 
Hie effects of attraction and repulsion were illustrated in a remarkable 
maimer, by tracing invisible figures with the knob of a positively 
«zeited jar on a slab of excited wax, and then dusting over it some 
powdered sulphur and red lead through a muslin sieve. The sulphur 
and the lead being in opposite states of electricity, they separated on 
tiie wax slab ; one being attracted to the tracings made by the Leyden 
jar, and the other to tiie wax, showing distinctly by their different 
oolonis the figures that had been drawn. Dr. Tyndall pointed out the 
distinction between induced magnetism in soft iron and the induction 
of electricity; which exhibits an apparentiy strong contrast in those 
aMoeiated ^enomena. In the induction of magnetism, there is always 
polarity, uid when a magnet is broken in the middle, the two parts 
instantiy become two magnets, each having a north and a south pole ; 
but when electricity is induced, and the body under its influence is 
aepaiated, one part remains electrified negatively and the other posi- 
tifely. This was shown by inducing electricity in two insulated metallic 
hemispheres, which were first placed together to form a sphere and 
afterwards separated, when the two bodies exhibited opposite electrical 
states. The peculiar influence of points in conducting electricity was 
next explained and illustrated. The concentration of the electric fluid 
en the surfaces of bodies increases as their extent diminishes ; and at 
points it becomes so highly concentrated that it flies ofif readily to all 
surrounding bodies. This was shown by fixing a point to an electro- 
meter, which had the effect of giving a charge to the gold leaves from a 
glass rod held at a considerable distance, the difference when the point 
was attached beiug that the leaves remained distended after the glass 
rod was removed. The effect is increased when bodies are heated, as 
was exhibited by placing a lighted pastile on the electrometer, which 
ucted more sensitively than tiie cold metal point. The current of air 
that is felt issuing from a point, when fixed to an electrical machine, 
was explained to be owing to the rapid communication of positive 
electricity to the air immediately round the point, and the consequent 
3-epulsion of it £rom the positively electrified point. 



PSCULIAR PHEirOiaSNON IW THE ELECT BO -DEPOaVnOH OH KKTOLOflTl. 

Mb. Q, Gorb, ia ibe PkUosophical Ma^ziiitj "So, lift, iX»Jw3^\ ^ ' 
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piece of metallic antimony is connected by a wire with the podtiTe pole 
of a imaU Smee*s battery of one or two pairs of plates, and immflned 
in a solution of hydrochlorate of terchloride of antimony, t. e,, tilie 
ordinary chloride of antimony as prepared for pharmaceutical puzpoeei) 
and a clean piece of sheet copper of similar size, or a litUe larger, con- 
nected by a wire with the negatiye pole of the batteiy, and immemd 
in the same liquid, at a distance of two or three inches firom the anti- 
mony, a strong current of electricity will pass through the liquid, and 
metallic antimony will immediately be deposited all over the piece of 
copper, and will form a distinct coating in two or three minutes ; if the 
power of the batteiy is too strong, the deposited metal will have a dill 
appearance, and less battery power should be employed, or the pieee of 
antimony immersed to a smaller extent in the liquid; the deposit wBl 
then in a short time assume a fine bright appearance, somewhat timilir 
to highly polie^ed silver. If the process be allowed to continue ftr 
twenty-four hours, the coating of antimony will be at least half tiie 
tldckness of a sixpence; and by continuing it for eight or nine days^ I 
have obtained a continually bright and reguline deposit of upwards of 
half an inch in thickness. 

If, during any part of the time the deposit is progressing, the de* 
posited antimony be taken out and struck gentiy, or rubbed with any 
hard substance, such as metal or glass, an explosion occurs, with a 
small cloud of white vapour, sometimes with a flash of lij^i, and 
nearly always with considerable heat, sufficient to bum one's fingers, 
melt gutta percha, bum paper, and even scorch deal wood quite brown, 
and invariably accompanied by fracture of the deposited metal ; soBie- 
times, if the process of deposition has been intenrupted, and the depo- 
sited metal is not homogeneous, only a thin scale fidls o£f; in subhcase 
the explosion and heat are less. In other instances, where the prooea 
was regular and the metal homogeneous, the fracture extended quite 
through the metal to upwards of one-eighth of an inch in depth. 

I have observed this phenomenon in about nine instances, in sevenl 
of which the explosion took place even in the liquid, by striking the 
deposit against the glass containing vessel ; and in one instance it oc- 
curred a^r the metal had been well washed with dilute hydroehlorie 
add, dried, and had remained out of the liquid several hours. 

The same phenomenon occurred with deposits obtained in a solution 
composed of one fluid ounce of the antimony liquid, and half a fluid 
ounce of a saturated aqueous solution of hydrochlorate of ammonia. 

EXISTEirOB OF AN ELECTBICAL iBTHER THROTTQH SPACE. 

Mr. Geobob Jaxbs Kbox, in a letter to the Editors of the PhiUmh 
phicoU Magazine f No. 61, says : — In a paper, entitied *' On the Direc- 
tion and Mode of Propagation of the Electric Force traversing Interposed 
Media" {Philosophical Magazine, 1840), I endeavoured to prove, from 
the experiments of Sir H. Davy, that an electric current consists in 
alternate states of induction and equilibrium of the particles of the 
medium conveying the current, the inteasit-y ol \3ii^ c«rtcii\. \sfc\xi% ^ro- 
portional to the ivpidity of ckangz oi Vniiuc^aftTi wo.^ ^ojaaSarvsos^ ^aj.^ 
coasequently that the maw of oaciWatvng »>-\i«t woitwHaftMi.% ^^ ^^x- 
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tides repiesenis the quantity^ while the rapidky of the oscillations 
lepraeents the intensity of an electric current. 

The Philosophical Magadnef No. 58, contains some very interesting 
expeiimentswhich were made byMr. L. Clark, on the transmission of cur- 
lents of eleetiicity of varying intensity through 768 miles of gutta-percha 
wire, indicating a Telocity of propagation of about 1000 miles in a 
•eoond, which velocity is sensibly uniform for aM intensities from 31 
cdls to 500 ; which results, Dr. Faraday remarks, '^ afford a fine argu- 
ment in favour of the opinion of those who suppose the electric current 
to be analogoiui to the vibrations of air under the action of sonorous 
bodies." 

The experiments of Professor Grove on the electro-chemical polarity 
e£ gases, where he obtains rings altonately bright and oxidated, show- 
ing effects of oxidation and reduction by the same current on the same 
phie, he oonsideni as '* analogous to the phenomena of interference in 
li^t ; though doubtless, if this be a right view, the very different 
modes <tf action of light and electricity would present very numerous 
phenomenal distinctions." 

The idea has lately been presented to my mind, that the oscillations 
of the electrical sether in combination with the particles of the medium 
eonveying a euxient^ produce undulations, not only in the eethers of 
li^t and heat, but also in another sether, which Dr. Draper calls the 
titlionic ssther, but which, if experiment proves to be the case, should be 
man eonecUy termed the electrical lether. 

Dr. Draper, in the year 1847, undertook a series of experiments 
upon the rays of light emitted by incandescent bodies, from which he 
eoneluded that when a platinum wire is heated by the voltaic pile or 
otherwise, it emits rays of light, which increase in refrangibility pro* 
portionally to the increase of heat, which he explains thus : — '* As the 
lumnous effects are undoubtedly owing to a vibratory movement exe-r 
eated by the molecules of the platinum, it seems from the foregoing 
oonsiderations to follow, that the frequency of those vibrations increases 
with the temperature." 

Sir David Brewster has observed, that in the spectra produced by 
the electric light, the chemical rays are more numerous than in those 
produced by the lime light. 

The problem then to be solved is, — whether the chemical rays be 
produced directly by the oscillations of the electrical sether in the pla? 
tinum wire, or indirectly by the heat produced. 

This question might be resolved by observing the effect produced by 
voltaic piles of different intensities, the heat remaining constcmt ; and 
if so, it would afford a strong argumrait in favour, not only of an oscil- 
latory movement in the electrical sether in combination with the 
particles of bodies, but also of the existence of such an sether througli 
space. 

THE ELECTRIO TELEORAPH IN IKDIA. 

Dn. O'&bav&sitebbt'b Beport (dated March, 1%5^V ^^^^^^ $i««^ 
tlon of the lines then at work. The over-groTmd "^^^ wgws&fi!^^s^ ^fi^ 
Doctor differ materially from those used in EnglLKndL «iA kni«cv^»»» »^ 

L 
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wire is used, but a thick iron rod, Jths of an inch in diameter, weigh- 
ing one ton to the mile. The advantages of using thick iron rods are-— 

1, immunity from damage or fracture by wind or mechanical yiolenoe ; 

2, immunity frvm injury, if accidentally thi-own down ; 8, they cannot 
be broken or bent without great trouble ; 4, by their mass of meta], 
they give so free a passage to the electric current that no insulation is 
required, and the rods are attached to the bamboos, posts, &c, without 
employing glass, porcelain, or any other non-conductor ; yet throng 
these lines they work without interruption, during tropicad deluges of 
rain, with miniature batteries, consisting of 12 cells of platinum wires 
and zinc ; 5, no tension is required, as in the case with wire lines ; d, 
the thick rods admit of rusting, that would be fatal to a wire line not 
coated with zinc ; 7, rods are not more costly than wires, as^ if imported 
direct, they would not cost more than 100 rupees per mile. For ctomk 
ing the Hoogly river, 6200 feet wide, above Diamond Harbour, after 
several experiments, a gutta percha covered wire was laid, and under 
the river, secured in tihe angles of a chain cable. Dr. O'^iau^- 
nessy goes on to describe the system of correspondence on these liiMS, 
which has proved highly successfuL There are no interruptions on the 
lines, and night correspondence has been carried on with a certainty and 
rapidity not anticipated. The utmost degree of confidence was r^Msed 
in the management by the public, and the pecuniary returns were 
greater than tiie Doctor expected. It is necessary to use the aimpi^gt 
instruments possible, as in India they are apt to be deranged owing to 
the prodigious electric excitement of the atmosphere, and there are no 
mechanics at hand in the rural districts. In all the lines runnii^ 
north and south there is a natural current of electricity continuallj 
flowing ; and this current deranges the polarity of the needles, confers 
permanent polarity on soft iron, and produces chemical stains on pre- 
pared tissues. Hence the necessity of simple and not complex instru- 
ments. The Court of Directors of the East India Company appear to 
have sanctioned the proposal to construct the telegraph works proposed 
frvm Calcutta to Agra, Bombay, Peshawur, and Madras ; and in a des- 
patch to the government of India, of the 2nd of May last, they pro- 
noimce the Beports on the progress of the works to be most satisfactory, 
while they entirely approve of the proceedings of the Indian govern- 
ment, and pass a high eulogium on Dr. O^Shaughnessy. 

THE TRANSATLANTIC ELEOTRIO TELEGRAPH. 

The Atlantic Telegraph is no longer a merely talked of project : 
although not yet realized, an European Company, of which Mr. Brett is 
a prominent member, is said to have now actually entered into con- 
tracts for the completion of the work by the 22nd of January, 1858. 
The length of the wires from Ireland to Newfoundland will be some 
1760 miles : they will lie on the sandy plain, which the soundings of the 
United States' Gfovemment have shown to stretch from land to land for 
the whole distance, with the exception of 200 miles next to the Irish 
coast, where the bottom becomes irregular, and the water deeper. The 
aota&l diBtanee ia about 1600 miles only *, \ra\> *\\> \nSL >Mk \i<tf:«eie&sr3 \i^ 
jaake a detour with the wires in order V> cwcry >iJki«ai xQ\aA>^^\s!wi6ss 
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where ioebergs often ground, and where the cable might be broken by 
their weight and friction. The cable contains six wires, eight tons 
to the mile. Messrs. W. Euper and Co. of London are the manufac- 
tnrers. They mean to splice the ends of the portions carried to the 
spot in different steamers. An American Company propose to form the 
entiiQ American portion of the telegraph from St. John's, Newfound- 
land, to New York. This part of the line will be 1200 miles in length, 
71 miles of which will be under the Gulf of St. Lawrence. The cost 
of the whole is estimated at a million and a half of dollars. The wires 
across Newfoundland will make 400 miles of the line, running through 
a country hitherto unoccupied and unknown. In the cutting of the 
path, and other preparatory labours, the Company hare had 600 men em- 
ployed during the past year in that island alone. The cable to go under 
the Ghilf of St. Lawrence contains three electric wires only, it being 
contemplated to lay down another of the same size when the European 
wires hisiYe been taken across, and the business between New York and 
London requires it. 

An attempt to lay down a cable across the Gulf of St. Lawrence, 
seventy miles in length, to St. John's, Newfoundland, which would 
have reduced the interval for news between Liverpool and New York 
to six or seven days, has unfortunately proved unsuccessful. After 
£>rty miles of the cable had been run out, during a period of heavy 
weather, which had already occasioned many interruptions, the line 
parted, and had to be abandoned. It appears that, instead of a large 
steamer being employed, the cable was shipped on board a sailing 
huge, which was towed by a small steamer, and that the disaster is to 
be attributed to the difficulty of their keeping together in a rough sea. 

The work is by no means abandoned. The engineers oiJy await 
the return of another wsa-m season to repeat their endeavours, as the 
months of June and July is the only time when the wires can be laid 
with safety. The land portion of the line, extending from Cape Ray 
to St. John's, a distance of 400 miles, is very near completion. 
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IN7LAMKABILITT OF HYDROGEN. 

It is said by Berzelius and others, that Hydrogen prepared in the diy 
-way does not possess the property of inflaming by contact with spongy 
platinum. This phenomenon, first indicated by Faraday, having bem 
attributed by Berzelius to an allotropic condition of the hydrogen, M. ' 
Baudrimont thought it worth while to repeat the experiment. For 
this purpose vapour of water was decomposed by red-hot iron, and tha 
hydrogen thus produced (which is that said to be prepared in the dzy 
way) was directed upon spongy platinum, which, as we had ascertained, 
possessed the power of igniting the ordinary gas. It was then found 
that it also inflamed the gas obtained from the vapour of water. On 
collecting some of this same gas in a bottle with a ground glass stoppeor, 
and afterwards driving it out by means of a current of water, so as to 
direct it upon a small mass of spongy platinum, the hydrogen was 
again ignited. If, therefore, this gas may acquire various aUotropie 
conditions, these cannot be proved by the fact advanced by Faraday, 
and which we have not been able to realise. — PhUosophical Magazme^ 
No. 55. 

NASCENT OXTGEN. 

M. HouzEAu has made the important discovery that Nascent Oxygen 
can be produced abundantly by a purely chemical process, and then has 
properties completely similar to those of ozone. His process consists in 
placing sulphuric acid in a tubulated balloon, to the neck of which a 
narrow tube, plunging under the water of the pneumatic trough, ia 
attached. Peroxide of barium is then thrown in, and the gas im- 
mediately disengaged. In some instances it is necessary to raise thd 
temperature to 100° Fahr. ; but it must not exceed this, for when ex- 
posed to a higher temperature, the oxygen passes into its ordinary 
condition. 

Nascent oxygen is a transparent gas with a strong odour, which at 
first is not disagreeable, but becomes unsupportable when it has been 
smelt for some time. It may be respired if care be taken, but if intro- 
duced in large quantity into the system, it produces nausea and vomiting. 
When heated to 107° it loses all its active properties. In presence of 
water it oxidises most of the metals, including silver. It peroxidises 
most metallic protoxides, and converts arsenious into arsenic acid ; the 
alkalies and acids act powerfully upon it. It oxidises ammonia with 
great rapidity, and if a rod dipped in a solution of that alkali be intro- 
duced into the gas, the vessel is instantly filled with white fumes of 
nitrate of ammonia. It immediately ignites the'non-spontaneously in- 
flammable phosphuretted hydrogen ; and hydrochloric acid in solution 
In water is instajitly decomposed by it, mtTa. fonaAtloia. of water and 
evolution of cbloime. It decomposes iodide oi "^^oXassaxrco., «3A\J^«wSss«5i 
vegetable colours. Wh^n passed slowly ^Soio^^ «b Wo% ^^TiXaL^mMj. 
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spongy platianra, isbeitos, cotton wool, or other porous subistances, it 
is inunediately converted into common oxygen. The author, in con- 
duding his paper, remarks that peroxide of barium is not the only sub- 
stance containing oxygen in the nascent state ; but, on the contrary, 
that it exists in that condition in most, if not aU, compounds ; and the 
reason why we do not obtain it from other substances is, that the con- 
ditions of our experiment do not permit its evolution in its primitive 
state, the heat^ liight, or other means we employ converting tiie active 
oxygen into its inert form. — Comptes RendiUf vol. 40, p. 947. [The 
author promises in a future paper to compare his nascent oxygen with 
Sehonbein*s ozone. It is to us obvious, however, that they are identical, 
and the experiments of M. Houzeau must be considered as conclusive 
-endenoe in favour of the view taken by Berzelius, that ozone is really 
an allotropic oxygen ; and it is to be regretted that M. Houzeau had 
not employed that term in place of nascent oxygen, which chemists have 
been in the habit of using in a somewhat diff(»:ent sense. — JEdinburgh 
New PMLoiopUccA Jwvtwsl^ No. 8.] 

CONSTITUTION AND PROPERTIES OF OZONB. 

Db. Andrews has communicated to the Boyal Society a paper on this 
subject. Having confirmed by new experiments the fact that Ozone is 
formed by the action of the electrical spark on pure and dry oxygen, the 
author proceeds to institute a comparison between the properties of 
ozone derived from di£ferent sources. These he finds to be in every 
respect the same. Thus ozone, however prepared, is destroyed, or 
xa&er converted into ordinary oxygen, by exposure to a temperature of 
«bout 287** C, and catalyticsdly, by being passed over peroxide of man- 
ganese^ no water being formed in either case ; it is not absorbed by 
water, but when sufficiently diluted with other gases, is destroyed 
by agitation with a large quantity of water ; it is also, contrary to the 
eommon statements, destroyed by being agitated with lime-water and 
baryta-water, provided a sufficient quantity of those solutions be used ; 
it hias always Uie same peculiar odour ; it bleaches without producing 
previously an acid reaction ; it oxidizes in all cases the same bodies, &c. 

From the whole investigation the author draws the conclusion, ** that 
OBone, from whatever source derived, is one and the same substance, 
and is not a compound body, but oxygen in an altered or allotropic con- 
dition." — PhMotopMcal Magasame^ No. 68. 

HEAT WITHOUT FUBL. 

Ths problem of acquiring Heat without Fuel appears to have been 
solved by the invention of the machine of MM. Beaumont and Mayer, 
with which, by means of friction alone, they can make water boil. The 
machine, which may be seen at work at their establishment on the Quai 
Yalmy, contains 400 litres of water, which is made to boil in two hours. 
A oone of wood, which turns in a cylinder so as to produce the neces- 
sary friction, is covered with tow, and that tow, in otdssc M&»X»'^isa!) 
not catch Sre, ia kept constantly moistened \i^ %, &\x«a.T!i qI <s^^\a^ 

rana on it. The heat gradually increases, \m.tai «Ai Aa«^ ^^^mblSs^ ij?»fc" 

nUed — (Pal^mam. 
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PBEPABATIOH OF OXTOBH BT THE DEOOUPOSITIOR 0¥ WATXE. 

The follcvnng snggestioii of a mode of Preparing Oxygen on a large 
scale is published by M. D. Muller, in the Comptes Rendus of April 16. 

Two very important facts served as a starting point — 1. An aqueoos 
sdlation of chlorine, contained in a glass receiyer, is gradually conyerted 
into hydrochloric acid ; the oxygen remains free. 2. In all ciieam- 
stances, the chlorine and hydrogen combine immediately under the 
influence of heat. There is, therefore, nothing more natural than to 
turn this great afiSnity of chlorine for hydrogen to account, in order to 
decompose steam at a high temperature. Under the influence of heai, 
the chlorine combines with the hydrogen of the steam, and is conTerted 
into hydrochloric acid in the gaseous state ; the oxygen remains fm, 
part of which might combine with the chlorine and form perchloric add ; 
but the greater part remains free, mixed with hydroddoric acid guk 
On passing the mixture into a vessel containing water, the gaseous 
hydrochloric acid is immediately dissolved, and the oxygen may be col- 
lected alone. The temperature proper for this operation is about 120*^ 
0. (248* F.) 

KEW FORM OF OTANIC ACID. 

Baron Liebiq, in a communication to the British Association, says: 
In the course of some experiments on the fulminate of mercniy, I 
observed that that compound, when kept boiling in water, changed its 
colour, and lost its fulminating properties. On examining the change 
that had taken place in the composition of the fulminate, I diseovefed 
a new acid, which had exactly the composition of cyanurio acid, but 
which differed entirely from that acid in its properties, and in the pro- 
perties of the salts which are produced with the alkaline bases— saHs 
remarkable for their beauty and for the distinctness of their crystalline 
form. Taking for the equivalent of hydrated fulminic add the formula 
C2, NO, HO, the new acid is produced in a very similar manner. The 
elements of three equivalents of fulminic acid unite to form one equi- 
valent of the new add, to which I shall give the name of fulminuric 
add. This acid is monobasic. Its salt of silver is soluble in hot 
water, and crystallizes from it in long, silky, white needles. The 
alkaline salts of the new acid are very easily prepared by boiling tiie 
fulminate of mercury with an alkaline chloride. The fulminate of 
mercury is first dissolved ; then gradually two-thirds of the oxide of 
mercury precipitates, and the alkidine fulminate, with a certain quan- 
tity of chloride of mercury and potassium, remains in the solution. 
By employing the chloride of sodium, or the chloride of barium, we 
obtain, of course, a salt of the new acid, with a base of soda or of 
barytes. With chloride of ammonium an ammoniacal salt is obtained, 
the crystals of which are distinguished from all others by their ada- 
mantine brilliancy, and their high degree of power and lustre. These 
crystals belong to the Klinerhombic system, and possess double refrac- 
tioB Almost as strongly as Iceland spar. The hydrated add is easily 
obUdned by decomposing the ba^c lead BaHtVn^ i&bkd& <A «!Q\:^to£c^\hi^ 
hydrogen. It iias a strongly acid xe-actiou, «knA."w\ieDLT^\xR«^ Vj ot-^ 
poration to a state of syrup, it is tranrfoTm^d >5:j ^«cc^^ SsjSft ^ tsrysr 
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talline man, whidi dissolyes in alcohol, and which, by the action of adds 
is changed into carbonic add and ammonia. — AtheruBUfn, No. 1456. 



DBESITT OF SULPHURIC ACID. 

Kb. Stbwabt has read to the British Association a paper '* On the 
I>ensity of Sulphuric Acid,*' and in which he endeavoured to show that 
the points of greatest contraction of a mixture of water and sulphuric 
acid corresponded with definite hydrates. 



SOLUBILITT OF OABBOKATB OF SODA. 

Paten has made the observation that Carbonate of Soda, like the 
Sulphate, has a point of maximum solubility. In fact the quantities of 
the crystallized carbonate dissolved at 57** Fahr., 97°, and 219'*, while 
the boiling points of the saturated solution, are as follows : — 

67° 60-4 

«r» 833-0 

219° 4430 

It is remarkable that this peculiarity of so familiar a salt should 
have so long escaped the attention of chemists. — Annates de Chim. et 
de Phymque, vol. xliii. 



ON tabashber. bt m. quibourt. 

Tabasheer is a siliceous concretion found in the interior of the stem 
of the large Indian Bamboo {Bamhusa arundinctceay Schreb.). The 
attention of the orientals was first directed to this substance by the 
writings of the Arabian physicians. The Turks and Arabs only know 
h under the name of Tabasheer, which is of Persian origin. In India 
H has other names, such as Vedroo-paloo (bamboo-milk), Vedroo-ccW' 
pooram (bamboo-camphor), and Mangil-upoo (bamboo-salt). The 
erientals regard it as one of the most i^uable medicines ; whilst it is 
only interesting to us from its being a concretion of silica deposited in 
% vegetable organism, which has some resemblance to the hydrophate 
ofHaiky. 

Tabaisheer is evidently a mass produced from a jelly by desiccation. 
To obtain an insight into its production, M. Gkdbourt has investigated 
the inorganic constituents of the bamboo. The small quantity of pith 
which is seen when a bamboo is split longitudinally, contains iron, 
potash, lime, and silica. The ashes of the wood consist of— 



Soluble salts. 

Cubonftte of potash . . 1*9872 

So^hate of potash . . . 0*2906 

PhMphate of potash . . 0*1693 

Chlonde of potassium . . 0*0766 

Smca 00204 

2*6340 



Insoluble salts. 

Phosphate of lime • « • 0*0928 

Phosphate of iron • • . 0*0130 

Silica 0*0408 

Loss 0*0371 

0*1887 



The author found that the silica occurred in different quantities in 
different parts of the cane. The pith contained Q A4% v^x cno^i. ^ ^^^ 
laner wood held much less, and the greatest pTO^^x^oTi ooccxtft^Vs^^^ibA 
external wood, Consequently the author l^b^aka VSofe Sss^a3fc^ass^ tR. 
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tabaaheer is eaol j ezplained in the following manner : at the time 
when the straw is developed, the outer wood has no longer any neoea- 
sity for silica, which is carried inwards and deposited in the cavity of 
the straw. — Jowm, de Pha/rm,; abridged from the Philosophical 
MctgasAne^ No. 65. 

PBOPBBTIES OF ABSEITIO. 

It is a very common practice in some parts of the continent — ^in Ger- 
many, Hungary, and the Tyrol — ^for persons of all classes to take 
Arsenic in minute quantities as a tonic and stimulant. It invigorates 
the frame, and has a remarkable effect upon the chest, enabling tiiemtq 
dimb steep lulls with ease ; it also imparts a brilliant bloom to the 
complexion, and a general appearance of youthfulness. The too-frequeDl 
practice of giving arsenic to horses in England is well known ; and tht 
beauty of coat, excellence of wind, and appearance of good health pro- 
duced by it, while thelarsooic is administered in its proper small quan- 
tity, at exactly regulated interval^ is evident ;■ but, as the practice is 
mostly resorted to by grooms without the knowledge of their masten^ 
the want of care and exactness, and the frequent change of servanki^ 
have occasioned the loss of many valuable animals, whose deaths have 
remained in mystery ; for it is a wonderful fact with regard to the 
taking of arsenic, that if it be discontinued, the constitution breaks up 
with precisely the same symptoms which are produced by arsenical poi- 
soning, and tiie sufferer (for the effect is the same on the man as on tilie 
animal) dies a miserable death from want of the arsenic, wiUi every 
appearance of being the victim of poison. — CorrespondenU of the Ttmet. 



SPONTAKEOUS COMBUSTION. 

Db. IsncAN has read before the Literary and Philosophical Society of 
liverpool a larger and more complete account of what is known of tiie 
drcumstanoes and causes of Spontaneoxus Combxustion than we have yet 
seen.* It also contains a Report of various experiments by the author 
himself which tend still further to throw a light on tlus heretofore 
nascent and somewhat obscure subject. In testing the influence of dif- 
ferent substances on painters* oil, for instance, in evolving heat and pro- 
ducing spontaneous combustion. Dr. Inman found that charcoal had the 
most powerfiil influence ; indeed, of this fiEhct painters are afready aware, 
inasmuch as they know that lamp-black and their oil have at once to 
be ground, or they will ignite even in a few minutes. Next to charcoal 
stood spou^, then worsted, saw-dust, cotton-wool, tow, and shavings. 
The predsQ Measure and time in which these various substances absorb 
oxygen when mixed with the oil, are noted in a tabular form. We were 
rather surprised to find worsted, an animal substance which merely 
singes and does not tend, under ordinary circumstances, to burst into 
flame when fire is applied, ranking here next to charcoal and before 
cotton- wool; but our impression of the greater risk of spontaneous 

• Sinoe pnbliahed, as Spontaneom Combiutiont a-nd th* Bert "Mea-n* cjf "£»» 
286S9 
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combastion £rom oottoa than from animal wool is neyeriheleas borne 
out by these experiments ; for Dr. Inman afterwards remarks, in refe- 
rence to cotton, thongh not specially to animal wool, that in effect, and 
on aooonnt probably of the relative forms and surfaces, and access to 
air, of the diffarent substances, **it is far more difficult to get small 
quantities of tow to ignite, even under very fekvourable circumstances, 
ih&D. ootton-wool : indeed, we may say that when the quantities used 
are small, it is difficult to procure actual ignition with anything but 
cotton- wool : when the quantity used is large, it is only a question of 
time.** One point well worthy of notice, is the enormous amount of 
oxygen absorbed by painters' oil in the first twelve hourZy compared 
with the ultimate quantity. This, the writer suggests, may explain 
how it is that fires so frequently break out within a very brief period 
after workmen have quitted premises where they may have been using 
painter's oil, and have left their greasy aprons, rags, or pieces of cotton on 
which their hands may have been wiped near to each other, or to a 
warm tUttm-pipe, or stove not yet cold- (or in a warm summer-day or 
Bnnahine we might add) ; or that some few drops of oil have extended 
fiK«L the cans to some dust, sawdust, shavings, and the like. In such 
CSBSB, we have the materials provided, and the train laid, as it were, 
for a conflagration which wiU burst out in an hour or two. Professor 
Ghraham refers to instances of olive oil igniting upon sawdust ; of greasy 
ngS firom butter heaped together taking fire wit^hin twenty-four hours ; 
of tJie spontaneous combustion of tape-measures, covered with oU var- 
niah ; and even of an oilskin umbrella put aside in a damp state. The 
ignition of such materials, generally, it must be noted, is greatly 
fiiYouxed by a slight warmth, such as the heat of the sun. 

Dr. Inman suggests, for the extinction of fires, in warehouses espe- 
oally, and in ships, the previous arrangement of iron spouts, commencing 
outaide in a convenient position, and running into the interior of each 
iq;Matment or space likely to be exposed to the occurrence of fire, either 
•pontaneously, or communicated by accident or otherwise. Through 
these spouts such gaseous substances as carbonic add, or nitrogen as 
from the Fire Annihilator, might then, he remarks, be poured in with- 
out the necessity of opening doors, windows, or hatches, and of so ad- 
mitting the air which inflames and increases the combustion. In certain 
casesy he adds, even the water-hose might be fitted on to the ends of 
sach pipes, and deluge the burning materials. — BwUder^ No. 651. 

OH A STRONGLY VLTTOBESOBITT FLUID. BY RUDOLPH B0TT6ER. 

Dr. BdTTOSR has informed Professor Poggendorff, that a solution of 
platino-cyanide of potassium possesses the property of fluorescence in a 
still higher degree than sulphate of quinine. The solution of the 
jnetallio salt fluoresces with a yellovdsh light, resembling one of the 
oolours exhibited by its dichroitic crystals. — Poggendorfl^s Annalen, 



HOME-MADE CHLORIDE OF LIME. 

Tbofsbsor Nasu recommends the following me\^Q\ \— ^^<b ^sc^^ 
iMtrel of lime, and one bushel of salt. Dissolve \i\i« ^\i *xcl %& \s^i^ 
water as will diaaolve the wJiole. Slack tbe limem\3[x\^xft^ireJuet^ V^iisSwMt 
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on more water than will dry-slack it, so much that it will fcam a ray 
thick paste : this will not take all the water. Pot on, therefore, a 
little of the remainder daily, nntil the lime has taken the whole. l%e 
resnlt will be a sort of impure Chloride of Lime^ hat a very powerAd 
deodorizer, equally good for all ont-door purposes with the aitide 
bought under that name at the apothecary's, and costing not one twen- 
tieth part as much. This should be kept under a shed, orsomeoit- 
building. In reference to this composition, '*an Analytic Ghemiak** 
states in the Builder^ that he has tried the mixture recommended by 
Professor Nash, but has found that *Mt is of less yalue than qnicUime 
alone for sanitary purposes," remarking, that '* when lime and dikttide 
of sodium (common salt) are brought together in the presmoe of water, 
the chlorine of the latter and the oxygen of the lime mutually chaife 
places, with the production of chloride of calcium and caustic aoii 
(NaO), the latter immediately attracting water, to form hydrate ef 
soda (HO NaO), in an equation, thus — NaCl + GaO + HO 
- CaOl. + HO NaO. Neither soda nor chloride of caldum," he 
adds, *' are of the slightest use for deodorizing or disinfeeting puipoMi^ 
nor is a mixture of the two of any more value. If sulphuric add be 
added to the '^home-made chloride of lime,'* it neutralizes the aocb, 
combines with the lime, and disengages hydrochloric acid, which aioM 
will not answer the purpose required.'' 

The same Correspondent recommends the following mixture as ahoit 
the best for disinfecting purposes : — Commercial chloride of lime, 4 lbs. ; 
peroxide of manganese, 1 lb. ; powdered charcoal, 5 lbs. The 'vdiole 
cost of 10 lbs. of this mixture will, he says, be 1«. Zd, retail. In 
cases of cholera, fever, &c., he fills, with his mixture, a large flower- 
pot (the hole stopped with the porous plaster of Paris), and sets it in 
a vessel containing vinegar and water. In reference to his previooB 
communication, tibe Correspondent states that, in practice, he finds 
that the chloride of sodium and lime of the ''home-made diloride^** 
mixed with water in the way indicated, do not even produce chloride of 
calcium until the lime gradually absorbs carbonic add firom the air. 

ANiBSTHETIC PRIKCIPLB OF FUKGI. 

Mb. Thornton Herapath, in a communication to the PhUosopkUal 
Magamu^ No. 63, observes : — '' The smoke of the puff-ball, it is wdl 
known, has been long employed in some parts of the country, by apia- 
rists, for stupefying bees. In a paper ' On the Ansesthetic Properties 
of the Lycoperdon proteus, or common Puff-ball,' which was read 
before the Medical Sodety of London, in 1853, Mr. B. W. Bichardson 
called particular attention to this fact, and stated that the fumes of ^e 
burning fungus produced the most perfect ansesthesia, not only in in- 
sects, but also in dogs, cats, rabbits, and probably in all the larger ani- 
mals, and might consequently be applied as a substitute for the vapovi 
of chloroform and ffither in producing insensibility to pain In surgical 
j>ractice." Mr. Herapath, with the view of ascertaining the exact 
nature of the active prindple of narcotSsm m ^i\i« «Xm-s% viA ^oss^Sas 
cages, has made sevend experimentB. He "^aa wpemSXi exKosMv^ '■^ ^ 
Guinea for carbonic oxide, by agita^ng ^emmVii. wi wsA^\w\itf« 



OHBMIOAL SOISHOB. 171 

ehlofide of copper, and also by absorbing the carbonic acid, ammonia, 
and oxygen, by means of lime-water, diluted muriatic acid, and a solu- 
tion of the psotoBulphate of iron saturated with nitric oxide gas, when 
indications of the presence of carbonic oxide were readily obtained ; the 
fames, after agitation with the solution of chloride of copper, no longer 
indnced narcotism ; whilst those, on the contnuy, which had been 
treated with the otiier solvents, were more than ordinarily powerful, 
and rendered an insect insensible much more quickly than before ; they 
also boint with a blue flame, and possessed all the well-known cha- 
neters of the oxide of carbon. The correctness of this conclusion was, 
moreoTer, confirmed by experimenting with carbonic oxide pi-epared by 
acting on oxalic add with oil of vitriol, and passing the gas evolved 
through caustic soda-ley. Even when largely diluted with air, it still 
eontinned to produce insensibility in insects, and acted in every way 
IQra the purified fumes of the Lycoperdon.* 

" It is not difficult to understand how carbonic oxide is formed by the 
ignition of the fungus, as this gas is invariably produced in larger or 
aaudler quantity when certain organic substances are decomposed by 
hdni, though some yield it in greater proportion than others ; con- 
sequently, as might have been anticipated, I find that the fumes of 
Bsmal other fungi act in the same manner towards animals as those of 
the Lycoperdon proteus. The principal of those to which I allude are 
the common Lycoperdon of the druggist, L, gigantewn, and the mush- 
room, Afforictu campestris" 

THE ORDEAL BEAN OF OLD OALABAB, WESTERN AFRICA. 

Db. Ghbistison has communicated to the Boyal Society of Edinburgh 
the following paper : — 

« In various parts of Western Africa it appears to be the practice to 
snbjeet to the ordeal by poison persons who come under suspicion of 
hftTing committed heinous crimes. On the banks of the Ghunbia river 
the poison used for the purpose is the bark of a leguminous tree, the 
FiUcBa iuaveolens of MM. Ghiillemin and Ferottet. In the neigh- 
bourhood of Sierra Leone it is the Erythrophleum guineeme^ which 
some botanists have considered identiod with the former species. On 
the Congo river. Captain Tuckey found that either this species, or an 
aQied species of the same genus, was in constant use for the same pur- 
pose. These barks, when tiieir active constituents are swallowed in the 
ibrm of infusion, sometimes cause vomiting ; and then the accused re- 
covers, and in that case is pronounced innocent. More generally the 
poison is retained ; and then the evidence of guilt is at the same time 
condemnation and punishment ; for death speedily ensues. 

"In the district of Old Calabar, the poison used for the trial by 
ordeal is a bean, cidled Esiri, which seems to possess extraordinary 
energy and very x)eculiar properties. It has been lately made known to 
the missionaries sent by the United Presbyterian Church in Scotland to 
the native tribes of Calabar ; and to the Bev. Mr. Waddell, one of these 

• Bee A Trtaiiae on PoUona, by Profesaor C\mAt\B0ii,ioiu\\i«dcL\AS3n^^'^.^v 
for »n Boooant of the peoaluue effeota produced by \\m \l]\l»^B^^.otl cjl Xaa o^onr 
of carbon. 
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^gentlemen, the author was chiefly indebted for the materials for hit 
experiments, as well as for information as to its effects on man. Ac- 
cording to what the missionaries often saw, this poison is one of great 
energy, as it sometimes proves fatal in half an hour, and a single bean 
has proved sufficient to occasion death. None recover who do not 
vomit it. The greater number perish. On one occasion forty indi> 
viduals were subjected to trial, when a chief died in suspicious drcmn- 
stances, and only two recovered. 

" The author found the bean to present generally the characters of a 
Dolickos. It has been grown at his request both by Professor Syme and 
at the Edinburgh Botanic Gkurden by Mr. M'Nab ; and it proves to be 
a perennial leguminous creeper, resembling a Dolichos, but it had not 
then flowered. The seed weighs about forty or fifty grains. It is neither 
bitter, nor aromatic, nor hot, and differs little in taste from a harieok 
bean. Alcohol removes its active constituent, in the form of an ex* 
tractiform matter, amounting to 2*7 per cent, of the seed. The author 
could not obtain an alkaloid from it by any of the simpler processes ion 
detecting vegetable alkaloids. 

*' By experiments on animals, and from observation of its effects on 
himself, the ordeal bean has a double action on the animal body : it 
paralyses the heart's action, and it suspends the power of the will over 
the muscles, causing paralysis. It is a potent poison, for twelve gnune 
caused severe symptoms in his own person, iJthough the poison was 
promptly evacuated by vomiting, excited by hot water. The alct^iolic 
extract has the same effect and action with the seed itself." 



NEW METHOD OP DETBCTIHa ADULTERATIONS OR MIXTURES Of 
COFFEE AND CHICORY. 

The following paper, by Mr. John Horsley, of Cheltenham, has been 
read to the British Association : — 

I beg to offer an exceedingly sensitive test in the bichromate of 
potassa. This salt will be found to produce no discoloration of an in- 
fusion or decoction of chicory ; on the other hand, the most dilute solu- 
tion of coffee gradually becomes changed to a deep porter brown cotoWf 
which is not at all connected with the colouring matter of coffee, but 
with the gallic add existing in the berry, as a decoction of the white 
unroasted berry will produce a similar result. This may be proved by 
boiling the berries in water, and then throwing in a crystal of the 
chromic salt, when the liquor soon becomes brown, and the berries 
stained throaghout, which is not the case with caffein or tannin. 

It may be urged that if this salt reacts thus with pure coffee, will 
it not proportionally so on a mixture of that article with chicory? 
This then affords us an excellent means not only of detecting coffee, hot 
estimating its quantity by a kind of approximation test. 

If we add to the mixture of chicory and coffee, which has been 

boiled with the bichromate of potash, a few grains of sulphate of copper, 

and then hoil the liquid, we cause the formation of a flocculent preci- 

pitate of a more or less deep sepia "bto^wTi co\o\»c — ^^(Jtife VjcLXfe^v^-^ <^ 

TKiici raxiea with the quanUty of coffee coutaxaftxiL— fe^m ^VyOq^^Xs^ ^ 
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series of experim^its with known qnantities, it is easy to acljiist a gru' 
dwsted standard of tinU as follows : — 

All Three^arters Half Quarter All 

Co£fee. daSBe. Coffee. Coffee. Chicoiy. 

The following will be found to be the best method of procedure : — 

Take an eqiud weight of chicoTy and coffee, and make separate infu- 
sions or decoctions in a given quantity of water ; filter the liquors, put 
them into yials, and label respectively. 

Then take a teaspoonful of the infusion of chicory, and dilute with 
water until the liquid be of a brown sherry wine colour; boil this in a 
whiteware dish, and add a small fragment of crystallized bichromate of 
potaasa : the liquid will be scarcely altered in colour. 

Next treat a similarly diluted infusion of coffee ; boil, and throw in a 
jEtagment of bichromate : the liquid will now assume a deep porter-brown 
oolour, a reaction which is very decided. 

By the addition, as before stated, of a few grains of sulphate of 
copper and boiling, a precipitate will be obtained from both illusions, 
but that from chicory, if viewed in a glass vessel, is of a clayish yellow 
colour, whilst the precipitate from coffee liquor is sepia brown. By 
thus noticing the shades of the precipitates when mixtures of chicory 
and coffee are the subject of investigation, we are enabled to judge of 
th« quanti^ of coffee as well as chicory from the reactions which take 
plMe, and a reference to the scale of tints. 

If. Lassaigne has noticed the reaction which takes place when a 
pflnalt of iron is added to an infusion of coffee. 

A few drops of tincture of the isesquichloride of iron imparts to it a 
din^ blue green, but I do not find, as M. Lassaigne states, that a pre- 
cipitate forms. This reagent does not produce any sensible change with 
an infusion of chicory. 

Again, the di-acetate of lead produces with pure chicory a deep 
SrtHcm gelatinous precipitate : but with coffee a gelskUiiovLa grey-coloured 
psecipitate. No reagent, however, that Mr. Horsley is aware of, is so 
deoided in its character as that which he has proposed. 

TO MAKE RANCID OIL SWEET. 

A OOBKSSPONDENT of the BuUder, No. 651, gives these results of his 
experiments upon Bancid Oil. 
The following substances will preverU oil from getting rancid : — 

1. Sweet spirits of nitre. A few drops added to the oil. The effect 
is due to the nitric acid of the spirit, oxidizing everything but the oil 
itself. The hydrogen has nothing to do with it. 

2. Creosote appears to answer even better than the last. 

3. Methylic alcohol (** comm. wood-spirit"), if added in small 
quantity to oil, will prevent its putrefaction, probably from the creosote, 
&a, it contains. 

4. Hypochlorite solutions. The hypochlorite of soda is about the 
best, but a little strong solution of chloride oi ^isA ^<k^^ ^^srj ^^ 

shaken up with the oil : when reqiiired for use, ^Q Qiinxai^ \^^Kj:;^aEJSfi^ 
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from the top, or drawn off with a syphon ; or let the mixed oil and 
solution be poored upon a circular filter, thoroiighly wetted toith watery 
and placed in a funnel, when the solution will pass through the filter, 
the oil being left. (Any liquid which does not perfectly mix maybe 
separated in this manner ; the filter-paper to be previously wetted with 
the fluid intended to pass through). 

5. Small pieces of charcoal, soaked with diluted nitric add, I haye 
found to possess similar properties to the above. 

Substances that will make rancid oil sweet : — 

1. Sweet spirits of nitre. 

2. Creosote {very twi^cr^aiwr— cannot be depended on). 

3. Methylic alcohol (very uncertain — of little use). 

4. Hypo-chlorites (quite effectual in a few hours ; in a few minutes 
if boiled : the dry salts are of little use). 

5. Peroxide of manganese (very good). 

6. Animal charcoal (very good, but takes a few days, unless boiled 
with the oil). 

7. Charcoal (of no use unless boiled with the oil : that from heedir 
wood is best). Wentwobth L. Soon. 

BREAD-MAKINQ. 

Dr. Maclaoan has read to the British Association a paper " On tiie 
Composition of Bread." He gave the results of some experimenti 
which he himself had made. The amount of moisture in bread ww 
less, and consequently the nutritive value greater, than was generally 
allowed. The late Professor Johnson had stated that a sack of floor 
produced one hundred quartern loaves. But, according to his (Dr. 
Maclagan's) examination, the sack of 380 lbs. gave 94|: loaves of bread ; 
100 lbs. of flour giving 231 lbs. of bread. The majority of bakers wen 
of opinion that the sack produced, on an average, 92 loaves, and then 
was no great discrepancy between this and the result of his own ana- 
lysis. Unfermented bread contains, of dry flour, 60 ; moisture, 10 ; 
water added by baker, 30. 100 lbs. of flour will give 143 lbs. of 
bread, and a sack of flour will yield lOOJ quartern loaves of unfeiv 
mented bread. 

Baron Liebig made a few observations on a new mode of nrnVing 
bread introduced into Germany. Lime-water had been used in the 
preparation of the dough, and the loaf was rendered still more nu- 
tritive than that made by the common mode. Dr. Playfeiir said the 
Section were much indebted to Dr. Maclagan for his communication. 
Much discrepancy existed among analytic chemists on the subject ; but 
he believed Dr. l^faclagan had arrived at pretty accurate conclusions. 

CONDITION OF THE ATMOSPHERE DURING CHOLERA. 

A PAPER on this subject has been read to the British Association by 

Dr. R. D. Thomson. The chemical condition of Cholera Atmospheres 

2B a, question of intense interest in the subject of public health ; but> 

with the exception of the unpubUB\ied. ex^^enmeaVA ot Dt. Prout in 

1832, comparatiYely little attention appeac^ \ft "Viw^^ \s«eQ. \i^<e$vs^^ 

on it. One of the most stnking circxoiisfeMi^a cmms^^^Xft^ ^^ ^^ 
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oeconenoe of the disease is, that no change very palpable to the senses 
prevails, and even one may have remarked that the weather has usually 
been exceedingly agreeable. In London, at St. Thomas's Hospital, the 
neigfabourhood of which afforded a large supply of cholera cases, the 
relative weight of the air in August, 1854, a diolera month, and in 
August^ 1855, when the metropolis was in an extremely healthy con- 
dition, is exhibited in the following table, in grains per cubic foot : — 

1854. 

Weekending 

August 6 

•" I 

,, 26 

Sept. 2 

., 9 



Weight of Cubic 
Eeet in Grains. 


1866. 


Weight of Cubic 


Week ending 


Feet in grains. 


• . 622*9 grains 


August 4 . . 


. 616-9 grains 


. . 626-7 „ 


„ 11 . 


. 524-3 „ 


. . 6950 „ 


,. 18 . 


. 525-9 „ 


. . 623-6 „ 


„ 26 . 


. . 619-2 „ 


. . 6251 „ 


Sept. 1 . 


. . 623-0 „ 


. . 630-3 „ 


,. 8 . 


. . 631-6 „ 



Mean 



525*6 



Mean . . 



623-5 



The result) as deduced from this table, which has been calculated 
approximately from the barometric pressure, and dry and wet bulb 
thermometer, is analogous to that obtained by Dr. Prout in 1832, as 
the author was informed by himself. Corresponding observations have 
been made at Gh:eenwich by Mr. Glaisher, and the same conclusions 
aniyed at ; from which it would appear that this superior weight of a 
^yen bulk of air was not a local phenomenon, but was diffused to 
oonsiderable distances ; and the character distinguishing September, 
1854, from the corresponding period in 1855, was the absence of 
any atmospheric action on ozone test-paper in the former season, while 
daring the present year (1855) the oxidizing influence of the air has never 
been absent at St. Thomas's Hospital. During September, 1854, how- 
erer, when no ozone could be detected in London, its action was some- 
tunes faintly and often very strongly marked at Lewisham, near Ghreen- 
wich. Throughout the same periods the air was exceedingly stagnant : 
and it has since been observed by Mr. Glaisher, and also at Vienna, 
tliat rapid atmospheric movement is pretty constantly accompanied by 
an oxidizing con(tition of the air. 

With re^rence to the chemical composition in the atmosphere of 
inhabited localities and of malarious districts, experiments haye usually 
been conducted on the constitution of the gases which enter into the 
composition of the air. But the results seem to have thrown little 
light on the possibility of the production frt}m such causes, of any dis- 
ease characterized by a regular sequence of symptoms. So far as our 
knowledge warrants, gases can either act only as asphyxiating media 
1^ the exclusion of oxygen, or as slow or rapid poisons. The cause 
capable of inducing a dis^ise formed on a peculiar type, analogy leads 
ns to infer must be an organized condition, either in a solid form or in 
a finely-diffused or vaporific state. The fact observed, that in mala- 
rious atmospheres sulphuric acid speedily becomes black, also points to 
the propriety of examining the air in such situations with the view of 
filtering from it solid or condensible matter. IntHe e^Vd^mv^ Qi\^^L^-^^^ 
the author examined the exterior air of an inieeVA^ <\AS^ins^» ^^r^^ 'Oo^ 
object in view, to the extent of many cubic feet, Wt ^"^ x«sqJ^ '^^'^ 
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oomparatiYely n^gatiye, and led to the inference that the exam: 
of liurge maBses of air could alone hold out any prospect of a bug 
ianie. For this purpose airwas passed through carefully-prepared d 
irater contained in Wonlfe^s bottles by means of a large aspirator] 
ratos of the capacity of sixteen cubic feet, which was kept consta 
action during the day for several months. Occasionally, freesini 
tnres were applied to portions of the apparatus, and a tube, fillet 
pumice moistened with sulphuric acid placed next the aspirator 
pleted the series. A range of tubes conducted the air from a < 
ward into the aspirator. The ward was 32 feet long, 20 feet 
and 9 feet high. The air was drawn from the centre of the war 
the ceiling ; apd when the apartment was filled with cholera pa 
the air, after traversing sevCTal layers of distilled water, was s] 
cleared by the sulphuric acid, and deposited a variety of solids 
the Woulfe's bottles, which could even be detected in some meas 
the eye. The objects consisted of blue and red cotton fibres fr< 
dresses of the inmates, portions of hair, wool, fungi, spomles of 
abundance of vibriones or lower forms of animal life, with parti 
silica and dirt. In this and all the experiments conducted on i 
of closed apartments, the distilled water was rendered strong] 
from the presence of sulphuric and sulphurous acids derived frc 
products of gas and coal combustion. The distilled water emplc 
these experiments was boiled for some time previous to bemg 
duced into the apparatus, and was divided into two portioni 
part being placed in a stopped bottle beside the Woulfe's I 
through which the air was conducted, the sediment, if any, 
afterwards examined and compared with that resulting from 1 
periment. "When the ward was partially full, vegetable epo 
vegetable cellular tissue, fragments of wood, cotton, linen, ve( 
hairs, a sponge spicula, minute fungi, spiral vessels, sporules, 
cases, animal epithelium, oil globules, and silicious particles 
detected ; while vibriones were entirely absent, or at least mere 
could be discriminated. This is an interesting result, since in tl 
case only 98*6 cubic feet were examined, and of the partially 
ward 240 cubic feet passed through the apparatus. When the 
was empty, cotton fibres, wool, a trace of fungus, with carbon 
and silicious particles, were alone discernible, the amount of i 
amined being 304 cubic feet. The air external to the ward and : 
immediate neighbourhood afforded from 560 cubic feet one cotton 
one of wool, a crystalline body — probably a sponge spicula, spc 
beautiful mycelia of fongi in various stages of development, and 
carbonaceous matter. The distilled water in this instance 111 
yielded a strongly acid reaction, produced by sulphur adds. 

The possible influence of sewer atmospheres predicated inter 

results from examination of such air : accordingly, it was 

that the predominating feature of this experiment was animt 

in the form of swarms of vibriones in various stages of ad^ 

ment The chemical re-action in this case, TcmV\\L& t\v».t in th« 

ceding experiments, was invariably alka^e, ^\3l^& ^.q ^^ e^ 

of ammoma from, the nitrogenoTift makttera tQTi\»Jma^ *ysi \> 
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age liquors. These experiments render it sufficiently obvious that 
oiganie living bodies constantly surround us in close apartments ; 
partiaiilazly that animal matter, under certain circumstances, is likewise 
diffosed through such atmospheres. They fail to point out any matter 
capable of communicating cholera from one individual to another 
tlm>ngh the medium of the air, and therefore are so far important to 
the public ; but they show that foreign animal matter, injurious to 
health, may speedily be concentrated in certain localities, which will 
undoubtedly assist in the production and propagation of disease in con- 
junction with meteorological conditions. Pathological investigations, 
carefully conducted by the author's colleague, Mr. Bainey, detected in 
one case an entozoon in the glottis or upper part of the air-passage, the 
only analogue of which has been found in the substance of the muscle 
of animals, which would seem to indicate that the germ of this creature 
had been derived from the atmosphere, or at least from external 
sources. It is intended that these experiments, which are tedious and 
laborious in their character, shall be extended to other atmospheres, 
so as to obtain comparative series of views, so to speak, of air modified 
by the influence of different diseases. 

SANITARY USB OF CHARCOAL. 

Dr. Stenhoitsb has delivered, at the Boyal Institution, a lecture on 
this subject, in which he urged the importance of Charcoal as a De« 
stroyer of Noxious or Infectious Effluvia. If all be true that is said as 
to ^e extraordinary extent of the disinfectant or detoxicant powers of 
diarcoal, we think it is questionable whether the mere accommoda- 
tion alleged to be afforded in its ** pores" for immense quantities of 
gaseous or atmospheric combinations, iscapableof explaining these powers ; 
Dttt its combinations and destruction of noxious gases are ascribed to 
a power possessed by it of promoting the slow combustion of the gases, 
irrespective, in great measure, of mere porosity. Its action, as we 
observe^ is now compared by Br. Stenhouse himself to that of platinum 
in promoting the combination of hydrogen with oxygen, an action which 
is probably connected with electrical agency. The more porous the sub- 
Btanoe, however, the more points of action of course there will be ; but 
the mere capacity of such pores for holding a certain quantity of the 
gases does not appear to be quite a satisfactory explanation per se (^ 
the alleged extent of the action. The Bespirator was one of the chief 
finms brought by the lecturer under notice. This, he said, he had 
purposely refrained from appropriating to himself by patent. Dt. 
Sutherlaiid desired to take with him 500 of these to Constanti- 
nople, but he is said to have been prevented doing so by official routine. 
The use of bandages or coverings holding charcoal over wounds, and so 
absorbing and destroying putrid effluvia escaping from the wounds, and 
infecting the atmosphere of the hospital, would, we think, be no leas 
important and sanative than the use of the Bespurator itself. Charcoal, 
acanding to Br. Stenhouse, destroys the efficacy of the manures whi.<sk 
it deodorizes, *—JBmlder. 

• Bee9iM0 Tear-Booh qf JVwrfi, 18B6, l^af^ft ^V.'W. 
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9HB OjUCPHOB OV OOMMBBCl. 

Oamphob is a vegetable gum, semi-transparent and cdonrioBB. It is 
exceedingly volatile. When exposed to the air, it flies off in YKpoiax. 
On aoconnt of its strong aromatic smell, it is much used to preserve 
cabinets and clothes from moths and other insects. From its strong 
smell has arisen the idea that it is a preservative against infective dis- 
orders ; as it is poisonous, disease is more liable &om the camphor than 
from infection. Although camphor is dissolved in water only in a smill 
quantity, sufficient, however, is taken up to give the water both its 
aromatic odour and bitter taste. If some shavings of camphor aie 
thrown on the surface of perfectly dean water in a large basin, the 
pieces immediately begin to move rapidly, some round on their oeandam, 
others from place to place. The cause of these motions is nnknowB. 
Camphor exists in many plants, but} is chiefly derived from two, one a 
native of China and Japan, much resembling the laureL It is obtained 
by chopping the leaves, branches, roots, &c., into small pieoes and 
placing them in a still, with water. The other camphor-tree is a native 
of Borneo and Sumatra. The camphor is obtained by s|ditting open 
the tree, when it is found in lai^ pieces in the interi(s>. — Mmt9 
{New York) Merchant^ Magazine, 

HOBSB-FLXSH AS rOOD. 

M. Gbottbot SAiirT-HiLAiBB, Professor at the Museum of National 
History, has delivered two lectures on the advantages of bringing Hoarse- 
flesh into use for Food. There is no reason, he declares, why hone- 
flesh should not be eaten like the ox and the sheep ; the horse is herbi- 
vorous, and no deleterious element enters into its food or structure. Its 
flesh, besides, is full of azote. The ancient Germans and Scandinavians 
had a marked liking for horse-flesh. They preserved a certain race ^ 
white horses to be sacrificed to Odin, and after the sacrifice they bailed 
the flesh and feasted on it. The introduction of Christianity put an 
end to this custom, and xnrobably led to the aversion to harse-flesh, 
which is now generally manifested in Europe. The nomade tribes of 
Northern Asia make horse-flesh their favourite food, though they have 
numerous flocks of oxen and sheep. In spite of the dislike of horse- 
flesh in modem Europe, the Banes have recommenced the use of it. 
During the siege of Copenhagen in 1807, the Gbvemment formally 
authorized the sale of it in butchers' shops, and since then it has been 
constantly sold ; there is even in that city a privileged slaughter-house 
foi* horses placed under the surveillance of the Veterinary School, and 
horse-flesh is sold in it at the average price of 12c per lb. Parent 
I>uch&tel, an esteemed writer, asserts that large quantities of harse- 
flesh were formerly introduced into Paris on different pretexts. Huzard, 
an eminent veterinary surgeon, states that in the scarcity which followed 
the Revolution of 1789, -tiie greater part of the meat consumed at Paris 
for six months was horse-flesh, and that it caused no ill effect on the 
public be&lib. The distinguished army surgeon. Baron Larrey, made 
iis wounded patients eat horse-fte&h in \i\ie caxQ^u<s^^ kA \^ ^Jbi&ft^ of 
Catalonia, and of the Maritime A\pa, an^\ie %&crv\«ft\A V\.^^ ^^stfe^\ 
a great number of his mck in Egypt, "Profni *XV \ii«»iw:?^ ^»a^^\asiv 



OHEMICAL 80IEH0B. 179 

Tons others, M. Geofi&oy Saint-Hilaire insists tliat the horse, in addi- 
tion to the serrices which it already renders to man, can be made to 
supply cheap and nutritioas food. 



VnSOTION OF SALT IN AOBIOULIURE. 

Ha. a. Beauohamp Nobthootb has communieated to the PkUoeo- 
phiecU Magaaine, No. 65, a paper of experiments undertaken to ascer- 
tain tiie r<Ui(male of the action of Salt in increasing the fertility of 
certain lands. We have not space for details, but quote Mr. North- 
cote's conclusions : — " The resiUts, then, at which we must arrive are, 
that agricultural salt is a most energetic absorbent of ammonia, both in 
virtue of its chloride of sodium and of its soluble lime-salt, and that 
the proportion of the latter especially most powerfully aflfects its action ; 
but that at the same time its agency does not seem to be altogether a 
permanent one : it will collect the ammonia, but it is questionable whe- 
ther it can retain it for any great length of time, because in the very 
decompositions which happen in order to render the ammonia more 
etable^ salts are formed which have a direct tendency to liberate ammo- 
nia from its more fixed combinations. It may, however, retain it quite 
long enough for agricultural purposes : if the young plants are there 
ready to receive it, its state of gnidual liberation may be for them the 
most advantageous posable ; and to this conclusion all experiments on 
the large scale appear most obviously to tend. It is described as an 
excellent check to the too forcing power of guano ; and from M. 
Sanai's experiment we see that it either prevents the too rapid erema- 
eausis of the latter, or stores up the ammonia as it is formed. As a 
manure for growing crops, all experience and all theoretical considerations 
therefore show it to be most valuable ; but when employed to mix with 
manure heaps which have to stand for considerable periods of time, 
theory would pronounce, as practice has in many cases done, that its 
power of retaining ammonia under those circumstances is at the best 
doubtfuL" 

VALUE OF STEAM IN THE DECOMPOSITION OF NEXTTBAL FATTY 
BODIES. 

Mb. G. Wilson, F.B.S., in the course of a long series of experiments 
conducted on a large scale, has observed that the so-called Neutral 
Fatty Bodies may be resolved, without danger of injurious decomposi- 
tion, into glycerine and fatty acids, provided the still is maintained at a 
uniform h^ temperature, and that a continuous current of steam is 
admitted into it. 

The temperature required to effect the splitting of the Boits into their 
proximate elements varies with the nature of the body itself ; but all 
hitherto tried may be resolved into glycerine and fatty add at a tempe- 
rature of 560° Fi^., many at much below that temperature.— Proceeci- 
inga of the Boyal Society, 

JfEW PROCESS OF OBTAINING AND PTntlFTWO. QiVlC;«n;rK&. 

Mr. G. Ferousson Wilson, P.R.S. {oiYDSS^^Yz^issA Cwifi^a ^"b^- 
panjr), Jims read to the British Asswaatioii &pBiip«c ^QW3r^\xv%^^ ""^ 

m2 
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pany's new process of Obtaining and Purifying Glycerine, preceded by a 
riLetch of the history of glycerine and its uses ; which we abridge. 

** Glycerine," says Mr. Wilson, ** was discovered in 1789, by Scheie, 
as a product in the process of lead plaister making, and was called by 
him the sweet principle of oils. About twenty-five years afterwards it 
was studied by Chevreul, and shown by him to be the base of fate and 
fat oils. A source of impure glycerine has long existed in the prepara- 
tion of lead plaister, in which tiie combination of the litharge with the 
acids of the olive oil sets the glycerine free ; another source in soap- 
making, the soda or potash setting free the glycerine ; and a third 
source in the stearic candle manufacture, where the lime saponification 
separates the glycerine. Most of the purifiers of glycerine appear to 
have preferred this last source. 

"Notwithstanding the known existence of these great sources of impue 
glycerine, it was long before glycerine was in any way utilized : him- 
dreds of tons have been and are yearly thrown away." 

Mr. Wilson then records Mr. Thomas De la Rue's application of gly- 
cerine to a bum, in 1844 ; Mr. Warrington's patent for its use in pie^ 
serving animal and vegetable substances ; and his successful appHea- 
tion of it in mounting objects for the microscope. Mr. Wakle/s 
application of glycerine, as a cure for deafness, dates from June, 1849 ; 
but M. Cap was the first to see its extraordinary value in a great 
variety of medicinal preparations. — Jowmal de Pharmacie et de 
Chimie, Feb. 1854 ; Chemist, April, 1865. 

In the Chemist, of February, 1855, Dr. Crawcour, of New Orleans, 
stated that for twelve months past he had been in the habit of usiog 
glycerine very extensively in those cases requiring cod-liver oD, in 
which the nauseous taste of the latter medicine rendered its exhibition 
impossible ; and that now, in his practice, it had entirely superseded cod- 
liver oil. 

In a paper read at the meeting of the Royal Institution of 30th 
March, 1855, by the Bev. John Barlow, F.R.S., attention vras drawn 
to the great preservative power of glycerine upon meat. 

M. Cap worked upon the waste liquors of soap and stearic candle 
works, which liquors he had first to concentrate. His process was 
shortly this : — he used sulphuric acid to separate the lime, and con- 
tinued boiling and agitation to drive off the volatile fat acids, removing 
any excess of sulphuric acid by means of carbonate of lime ; allowing 
the liquor to cool at different densities, so as to deposit sulphate of lime ; 
and, after final concentration, treating and filtering with washed animal 
charcoal. M. Cap's process, though an undoubted improvement, was 
not perfect, as glycerine so purified is always liable to contain more or 
less of salts of Ume. 

Mr. Wilson then describes this new process, in which the only 
chemical agents employed for decomposing the neutral fat, and sepa- 
rating its glycerine, are steam and heat ; and the only agents used in 
purifying the glycerine thus obtained are heat and steam : thus all 
trouble from earthy salts or lead ib esc&ved. 
Steam, at a temperature of from 550** to ^^^'* 'B«aM./\^\3BJuKA\vR.'^ 
into & diBtillatoTy apparatus, containing a quan\.\\.^ oi ^«^t£x ^\\. ^V^ 
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fatty acids take up their equivalents of water, and the glycerine takes 
np its equivalent ; they then distil over together. In the receiver the 
condensed glycerine, from its higher specific gravity, sinks below the 
fat acids. 

In an ordinary apparatus the glycerine distilled from the neutral fat 
is not in a sufficiently concentrated state for most purposes : it should 
therefore be concentrated, and, if discoloured, be r^istilled. It is then 
obtained, at the temperature of 60^* Fahr. : it is of sp. gr. 1*240, and 
contains 94 per cent, of anhydrous glycerine. It can be concentrated 
to s. g. 1 '260, or to contain 98 per cent. 

Mr. Wilson then mentioned some uses for glycerine which he believed 
to be new. A possible use which appears worthy of experiment is to 
inject it into the bladder for the purpose of dissolving calculous deposits : 
from its blandness it should not cause irritation, while, as it is a 
solvent of urea and phosphate of lime, it might dissolve them when in 
the bladder. 

The properties of soothing and keeping moist the skin have caused it 
to be used upon chapped hands and sun-burnt faces. It has been sug- 
gested as a substitute for syrup in preserving fruits. Mixed with alcohol 
or peroxylic spirit, it has been proposed by Mr. Warren De la Rue as 
an economical fuel for spirit lamps. 

For some time past, in Edinburgh as in London, it has been used in 
skin diseases ; it is now being tried in some cases of disease of the 
mucous membrane of the stomach. 

In the preparation of several medicines, glycerine may be substituted 
for syrup or sugar, with the eflfect not only of preserving the medicine 
in an active state and free from change, but also of very greatly im- 
proving its taste. Ghriffiths's iron mixture has been mentioned as an 
instance of this. 

Glycerine appears to give the means of preservation of some objects 
of natural history without change in their colour. Mr. Wilson's first 
experiment was upon a brilliantly-coloured two pound trout, caught in 
one of the Perthshire lochs. Immediately on taking it from the water, 
he poured a quantity of glycerine over it, and wrapped it in a cloth. 
At night the fish was cleaned and immersed in glycerine. Next day it 
was again wrapped in a saturated cloth. On examining it a day or two 
afterwards in Edinburgh, the colour on the scales was unch^iged. 
When it arrived in London, part was steeped in water and then cooked. 
Though perfectly fresh and firm, it had lost almost all its flavour ; the 
uncooked portion was immersed in glycerine, and sent to Professor 
Owen, who suggested that the brilliantly-tinted fishes of the Coral 
Islands and tropical coasts might be brought home in kegs of glycerine. 

In conclusion, though a variety of uses, actual and possible, for 
pure glycerine have been mentioned, yet when we consider its power as 
a solvent, and at the same time its blandness, and freedom from all 
irritant, exciting, acid, and fermenting properties, we must feel that 
not a tithe of its uses have yet been developed. 
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OELATINB PAPS&. 

Mr. HoBiOB DoBELL has made to tlie Royal Society a oommviieati(m 
'*0n the Applicability of Gelatine Paper as a Medium for Colouring 
Light." The object of this communication is threefold. 

1. To point out the properties of a material called gelatine paper, 
which render it applicable as a medium for colouring li^t. 

2. Through the means of gelatine paper, to introduce ^e use ai 
coloured light in the arts for the preserration of the sight of artisaius. 

S. To introduce the use of gelatine paper for the relief of perscos 
suffering from impaired vision ; for the preservation of the sight of 
travellers, and of all those who are much engaged in reading. 

This material was invented in 1829 by the late M. Gfrenet, of Rouen, 
and was exhibited by him in its present state of perfection at the 
Gfreat Exhibition of 1851. But up to the present time it has not been 
successfully applied to any more useful purposes than the manufactnre 
of artificial flowers, address-cards, tracing-paper, wafers, &c. 

It is commonly manufactured in sheets, measuring twenty-two indies 
in length and sixteen inches in diameter, which are sold at a small 
price ; but the sheets can as easily be made of any dimensions not ex- 
ceeding those of which plate-glass is capaUe. It can be made of any 
thickness, from that of the finest tissue paper upwards. It maybe 
obtained as transparent as the best glass, and more free frOm o(doiir, 
or of all colours and shades of colour, without interfering with its 
transparency. It is exceedingly light, and may be bent or rolled up 
without injury. It can be cut with scissors like ordinary paper, and 
may easily be stitched with a needle and thread. By means of an 
aqueous solution of gelatine, it can be made to adhere accurately to 
plates of glass without any interference with its transparency. When 
varnished with collodion it becomes waterproof, more pliable, capaUe 
of bearing heat without injury, and its transparency is not affected. 

Hence it appears, that, in addition to its transparency and suseep- 
tibility to various colours and forms, gelatine paper is cheap, portable, 
and durable. 

Such being the properties of the material, the following are enume- 
rated by the author as some of the forms in which he suggests that it 
may be employed, and in which it has already been found useful : — 

1. A small sheet of very i)ale green or blue gelatine paper, to be 
used in reading. The sheet is simply to be laid upon the page of the 
book, and the reading to be oonducted through the coloured medium. 
If used in a faint light, the reading paper is to be raised a little from 
the book to admit more light beneath it. 

2. A sheet of gelatine paper of pale green set in a light frame, and 
placed like a screen before the window or lamp of the engraver, the 
watchmaker, the jeweller, and the like ; thus providing a light of 
genial colour, in which they may pursue their occupations. 

3. A similar appliance to the last mentioned, for the use of needle- 
women. For tins purpose screens are to be provided, both of green and 

of blue gelatine paper ; so that the wliite maiWva\.a ecv^crs^^Vsi w^^^v 
work may be changed to a pleasant green, "b^ \^vft actefcn qI >iJ£v^\. ^^ova^ 
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the jellow materials to a green by the blue screen, and by one or other 
of these screens the reds softened down into violets or browns. 

4. For either of the two last purposes on a larger scale, the gelatine 
fKper may be attached to the window glass of the apartment, thus 
eoloiiring, if necessary, all the light admitted during daylight. 

5. Shades for the eyes in certain affections of the si^t, to take the 
place of the green or blue silk, and card shades worn by many persons. 
The gelatine paper being transparent, will allow the wearer to see his way 
about, at the same time that the eyes are protected from a glaring light. 
This may be especially useful in cases where it is desired not only to 
shade a diseased eye, but also to protect its nerres &om strong light ad- 
mitted by the sound eye. When not only coloured light but a certain 
degree of darkness is required, this can be readily and delicately gra- 
duated by employing shades of different depths of colour. 

6. Masks of geUtine paper for protecting the eyes of trayellers 
against the glare of snow-fiedds and of sandy deserts. 

MANUFAOTUBE OF CINNABAR AT IDBIA. 

IL HuTOX commences the process with the preparation of the black 
mlphuret of mercury. For this purpose 42 lb. of mercury and 8 lb. of 
iolpliur in coarse powder are introduced into a cask, which receives by 
machinery a reciprocating rotatory movement at the rate of from 15 to 25 
rotations per minute. The length of time during which the mixture 
remains in the casks varies from 2*3 to 8*5 hours, according to the 
temperature. The combination of the materials is not complete, for 
particles of sulphur and globules of mercury may still be detected on it^ 
and here and there it acquires a reddish tint irom incipient conversion 
into cinnabar. The mass is then introduced into cast-iron retorts, of 
which there are 24 arranged in four furnaces. Each retort is fur- 
niflhed with an earthenware head connected by a tube with a receiver. 
!nie^heads being adjusted and properly luted, heat is applied, and the 
temperature rused to 259°. As soon as sulphureous vapours i^pear, 
the tube and receiver are attached, and at the temperature of 716° sub- 
limation goes on with rapidity. The retorts require about two-and-a- 
half hours to reach the temperature at which sublimation commences, 
and the charge is sublimed in about five hours. Of eveiy 1000 parts of 
sublimed cinnabar, 365 are found in the part of the head next the retort^ 
327 in that nearest the tube, 255 in the tube itself, and 53 in the re- 
ceiver. The cinnabar is then ground by passing it between stones placed 
ai different distances apart, according to the fineness of the grain re- 
quired. Chinese cinnabar is ground twice, dark red fi>ur times, and 
bright red cinnabar five times. 

The product is then refined, as it is called, in order to remove the 
excess of sulphur employed in the first process. For this purpose it is 
digested with a ley of wood ashes concentrated until it has a density of 
12 B. The cinnabar is then repeatedly washed, and dried on iron 
plates. — Polytechnisches CentrcMaity 1855. 
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the Edinburgh New Philosophical Jowmal, No. 2 : — The otdooring 
matter of the BottleraTinctoria (a large tree, widely distribnted oyer the 
Indian peninsula) has long been an article of commerce in India^ and it 
still &rmed by Gfovemment, being in considerable demand among the 
Mahommedan popnlation for dyeing silk. No attempts hare as yet 
been made to introduce it into European commerce, an impreaBtoD 
appearing to have existed that the supply is too limited to nu^e it of 
importance. Dr. Gleghom, of Madras, assures the author that this 
impression is unfounded, and that very considerable quantities might 
be obtained, if it were likely to prove useful ; and the trials Dr. A. 1ms 
made with it are sufficient to show that it really merits the attention of 
silk -dyers. Of its chemical composition very little is known, the on^ 
person who has yet examined it being Solly ; and even he appears to 
have done no more than substantiate the fact that the colouring matter 
is extracted by alcohol, and has the character of a resin. 

Professor Anderson then gives the analysis of the specimen of the 
matter which he has received &om Dr. Cleghom, and concludes as 
follows : — 

The colouring matter of the Rottlera belongs to the class of sub- 
stantive dyes. It does not require a mordant, all that is neoessaiy 
being to mix it with water, containing a solution from a fourth to a half 
its weight of carbonate of soda, and to boil it with the stuff. The 
Hindoos, in addition to carbonate of soda, which they use in the form 
of native barilla, employ powdered gum, and before adding water, rub 
the whole of the materials up with a small quantity of sesamum dL 
These additions, however, are not necessary for success, as I obtained 
a very fine colour without them. It is remarkable, however, that this 
colour is only produced on silk. Calico, whether with or without a 
mordant, acquires only a pale fawn colour, and entirely devoid of 
beauty. On silk, the colour is a rich flame or orange tint, of great 
beauty and extreme stability. The great brilliancy and permanence of 
the tint which it produces, and the fact that the material supplied by 
commerce contains between 70 and 80 per cent, of real colouring matter, 
ought to induce the silk-dyers of this country to turn their attention to 
it, the more especially as there is no doubt that if the matter were 
placed in the ha^ds of an intelligent person, our Indian empire might 
supply it in abundance. 

ORQANIC OOMPOUNDS CONTAINIVa METALS. 

Mr. Franklan has described to the British Association some new 
Compounds which he has obtained, and particularly one prepared by 
the action of nitric oxide on zinc ethyl, which may be regarded as aa 
ammonium in which one atom of hydrogen is replaced by zinc, another 
by ethyl, and the remaining two by oxygen. 

BXTRAOTION OF HETALS FROM THE ORB OF PLATINUM. 

M. PRiMYf in a paper read to the British Association^ treats of the 
prepamtion of oaimum, rhodium, andiri^um from \k% T«8aA?QA» ^WJa^ 
Platinum Ores. The preparation of ownwim, wic«nc^m% \o \ii<i 0^^. 
method, iaraiteiided with great difficultiea and afttus^^witt^^- ^.^^^mi 
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p rop oa oe to prepare oamnm by passmg atmospheric air oyer the re- 
sidoal ore, heated in a poTcelain tube. The Tolatile oemic acid is con- 
densed in glass balloons, and the less volatile oxide of ratiienium is 
found at the extremis of the heated tube. The rhodium remaining in 
the residual mass is separated from the other metal contained by chlo- 
rine gas at a high temperature. 

BVPPOeBP UlfLUJUlOB OV THB HOT-BLAST IN AUOMENTINO THE 
QUAHTITT OF PHOSPHORUS IN PIO-IRON. 

HsasBS. Paiob and Nicholson have communicated to the Philo- 
Mophical Moffodne, No. 68, a paper on this inquiry. The employ- 
ment of the hot-bULt in the smelting of iron is admitted to occasion 
the production of pig-iron of inferior quality : that is to say, con- 
tammated with larger amounts of foreign elements than that smelted 
with cold-blast. 

In the present communication the authors limit their remarks to the 
consideration of the supposed influence of hot-blast in augmenting the 
quantity of phosphorus, an element of almost constant occurrence in 
pig-iron, and to the presence of which in bar-iron the peculiar pro- 
perty of the metal known as cold shortness is attributed. 

We have only space for the authors' brief recapitulation of the 
remits of their experiments. 

Ist. That in assaying ores, all the phosphoras of the phosphates will 
be lirand in the button. 

2nd. That when the ordinary iron ores, such as the argillaceous 
ores, Uack bands, hamatites, &c., are smelted, the iron produced, if it 
be grey, will contain all the phosphorus of the ore, whether the furnace 
be driyen with hot or cold blast. 

Lastly. That the slag may contain phosphoric acid in determinable 
quantity when white iron is being smelted. 

PLATUra MBTALS WITH TIN, NICKEL, AND ALUMINA. 

A PATENT has been obtained by Mr. Thomas, of Fulham, and Mr. 
Tilley, of Holbom, for an improved process for Plating or Coating Lead, 
Iron, or other metals with Tin, Nickel, or Alumina, of which the 
foUowing is the specification : — 

** The first part of our process," say the inventors, ''consists in a 
mode of preparing a solution of the metal with which the articles are 
to be coated or plated, for which purpose we proceed as follows : — For 
tin we dissolve metallic tin by nitro-muriaticadd, and then precipitate 
the tin by an alkali or alkaline salt, preferably by the ferro-cyanide of 
potassium ; we then mix sulphuric add or muriatic acid with the pre- 
dpitated oxide of tin, to which we add a portion of water ; these we 
boil in an iron vessel with a small portion of ferro-cyanide of potas- 
sium, then filter the liquor, and the solution is completed. 

« Another mode of forming a solution of tin is as follows : — Having 
predpitated the oxide of tin, as above described, we add{«ctQ-Q<j^s£A<^ 
ofpotaaaium to the oxide and boil them ; then sett ^^\x« sKAnXlvyci. V5i.^NA 
cool, And then Alter the same ; we then pasa a 6^iCQQbm.Qi v^^^^^biQXi.Q «ia^ 
gas tbrotjgb the aoluUon, 
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''For nickel, we dissoive nickel by nitro-mnristie add, aadpn- 
eipitate tke oxide by ferro-cyanide of potesBium ; -we then intfk tte 
oxide and add thereto cyanide of potasriam dissolved in distilled valer ; 
then boil the mixture, and when cool filter the same, which c om pletei 
the solution of nickel. 

** For alumina, we dissolve alum in wat^ and add ammoma until it 
ceases to precipitate any more ; we then wash the alumina, filter it, 
add thereto distilled water ; boil the same witii cyanide of potassiiim, 
filter when cold, and the solution of alumina is ready. 

" Having thus obtained either of the foregoing solutions, the artidM 
to be covered or pUted are suspended by copper or brass roda in a biili 
of the required solution and attached to the zinc pole of a battery, U 
the positive pole of which is attached, in the case of a tin bath, apisee 
of platinum, or a pole of tin in the case of a nickel bath, a bag eoa- 
taining oxide of nickel, or a pole of nickel, and in the case of a batii of 
alumina, a bag of alumina, or a pole of alumina, or a piece of ]^ 
tinum." — Meckanie^ Mag<idne, No. 1665. 
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Some years since, Mr. J. H. Brooke received from Mexico a i 
of an Ore of Silver, said to be carbonate. It occurs in small, compact, 
irregular-shaped, earthy-looking masses, imbedded in oarbonato i 
lime and quarts, accompanied by crystallised blue carbonate of copper. 
Its colour is dull, dark gray ; it is entirely devoid of lustre, aiid ito 
hardness appears to differ in different parts of the specimen. 

It was examined in a very cursory manner by the late Bichaid 
Phillips ; and the portion he examined being found to effervesce with wad 
and to contain silver, he was led to regard it as a carbonate, and partKa- 
larly as it so much resembled the carbonate of silver described by Selb. 

A recent examination of it, however, by Mr. Bichard Smith, in the 
metallurgical laboratory at the Museum of Practical Geology in 
Jermyn-street, shows it to be a very different compound, and one 
new to mineralogy ; and there can be no doubt that the carbonic acid 
which deceived Mr. Phillips was derived from the intermixed car- 
bonates of lime and of copper. 

The analysis of two small portions of the earthy part of the sab- 
stance, separated from the matrix, gave the following resiilts per cent. :" 

I. II. 

a. I. 

Sflver 1609 17-18 

Antiinony 782 7*60 7-23 

Sulphur 1-41 1-84 

Selenium 2'81 3-58 

Chloride of silver 1-28 2*67 

Oxide of copper 10*46 8*61 

Silica 45*66 41*81 

Alumina 2*06") ^.^^ 

Peroxide of iron 2*213 *"* 

Lime V7* 2*83 

Carbonio add 2.*^ V^ 

Combined water ^'^1 

Bjgroscopic water .... '^ 



CHEMICAL SCIENCE. 187 

ri The whole of the copper contained in the mineral is dissolyed out 
!• hf acetic add ;' from thia we may infer that it is not present in the 
firm of sulphide or selenide. The acetic acid solution was fonnd to 
contain lime, but did not give any precipitate with the addition of 
hydrodiloric add, nitrate of silver, or chloride of barium. — PhUo- 
iophieal Magazme, No. 68. 

THE M0BAY8HIRE SLAG. 

Mr. W. Ehihd has communicated to the Royal Physical Society of 
Edinburgh, the details *^0f some Circular Mounds, covered with a 
Metallic Slag, which occur on the Sloping Sides of the Gneiss Hills, 
Ftoish of Bimie, Morayshire." 

Several deposits of this metallic matter occur in circular, somewhat 
elemted mounds, about four feet in diameter, Ijring upon the moss- 
loil of the moors, botii in this locidity and in some of the moorland 
dopes of tiie country to the westward, the vague traditions of the county 
being that they are the remains of iron- works, used by the armies that 
had in former times passed over the country. A discussion ensued, in 
which ProliBSSor Fleming, Mr. Alexander Rose, and others, took part, 
OIL the probable cause of the formation of this metallic matter, — 
whether it was accumulated by fires occurring in the moors, or by 
■olvtioB, and subsequent deposition from water. Similar slags were 
ezhifait^ by Professor Fleming, from Maryculter, Aberdeenshire. 

Dr. fieddle, the author, stated that the extreme brittleness of this 
substance, the number of vesicular cavities, the pavonine lustre of its 
fraetnre, aod the separation of minute specks of metallic iron, show 
tkatit is indubitably a d(ig. In the qualitative analysis, he has 
obtained silica, alumina, lime, oxides of iron and manganese, magnesia, 
poftaah, soda, and a trace of phosphoric add. The quantity of silica 
is 24*045, of alumina 14 '410, of lime 2*184 ; the proportions of mag- 
neda, potash, and soda bdng small, he did not determine, and the 
large excess obtained in the juialysis, when the iron was calculated as 
peroxide, shows that a condderable portion of it (about one-third) must 
have be^ present in the metallic state ; the total quantity calculated 
as fMtal is 52*870 ; the manganese he did not separate from the iron, 
because the quantity was small, and could not in any way a£fect the 
decision that the substance was a slag. 

Upon the whole, the opinion of Dr. Fleming, as previously stated, 
seemed to be established, that the substance in question is ndther an 
ore of manganese nor a bog iron ore, but a slag aridng from the burn- 
ing of a bed of peat during a dry season, melting a ferruginous soil. 

FOBMATIOE OF BRASS BT aALYANIC AOEEOT. 

Ck>PPEB is more electro-negative than zinc, and separates more easily 
from its solutions than a metal less negative. If then, in order to 
obtain a deposit of brass by Qalvanic means, we employ a solution con- 
taining the two component metals, copper and zinc, in the ^rQi^ctiQn& 
in which they would form brass, there will oiAy ^)ft ^xQ^^xRfe^^il *^^ 
action of the battery a depodt of real copper ; >i\ift i.\3DA^ xasst^ ^Mmss^ 
of redaction, remaina in solution. 'What mviat\>ft QiOTift, \5afiasV>^^i«aBa. 
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a simultaneoiiB precipitate of the two metalsin the proportions required, 
is either to retard the precipitation of the copper, or to accelerate thsk 
of the zinc. This may be effected by forming the bath with a great 
excess of zinc and very little copper. 

Dr. Heeren gives the following proportions as having perfectly 
succeeded : — 

There are to be taken of 

Sulphate of copper 1 part. 

Warm water 4 „ 

And then 

Sulphate of einc 8 ,, 

Warm water 16 „ 

Cyanide of potassium 18 » 

Warm water 36 „ 

Each salt is dissolved in its prescribed quantity of water, and the 
solutions are then mixed ; thereupon a precipitate is thrown down, 
which is either dissolved by agitation alone, or by the addition of a 
little cyanide of potassium ; indeed, it does not much matter if the 
solution be a little troubled. After the addition of 250 parts of dig* 
tilled water, it is subjected to the action of two Bunsen elemaito 
charged with concentrated nitric acid mixed with one-tenth of oil of 
vitriol. The bath is to be heated to ebullition, and is introduced into a 
glass with a foot, in which the two electrodes are plunged. The object 
to be covered is suspended from the positive pole, whilst a plate of 
brass is attached to the negative pole. The two metallic pieces maybe 
placed very near. 

The deposit is rapidly formed if the bath be very hot ; after a few 
minutes there is produced a layer of brass, the thickness of wlaek 
augments rapidly. 

Deposits of brass have been obtained in this way on copper, zinc^ 
brass, and Britannia metal ; these metals were previously well pickled. 
Iron may, probably, also be coated in this way ; but cast-iron is but 
ill-adapted for this operation. — Mittkeilimgen dea Hannov, Qewerb^' 
vereinsi Dublin Jowrnal of Industrial Progress, 

PREPARATION AND PROPERTIES OF ALUMINIUM. 

Some time since it was announced that Deville* had succeeded in 
procuring aluminium in abundance, and by a process which would 
permit its use in the arts. It now appears tiiat the processes employed 
by Deville are merely modifications of those already known, sodium 
and the galvanic battery being the agents employed to reduce the 
chloride of aluminium. These processes are manifestly so expensive 
as to render it unlikely that aluminium will be applied to any economic 
uses, but the author has been enabled to describe more fully than has 
before been done the properties of the metal. It is a fine white metal, 
with a high metallic lustre. Its hardness, when cast, is about the 
same as that of pure silver, but is increased by pressure. It is highly 
malleable and ductile, conducts electricity about eight times as well as 

* See the acooont of M. Deville's diacoveTy,\)y "M.lixvm^^.Va. \Vft Tear-Wt 
Ifhc^g, 1855, p. 171. In the United Btatea, Mvuximixwa -i* ci^Ni^^ VV^ ^«^ 
-rob shyer. 
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iron, and is slightly magnetic. It cxystallizes readily by fnsion, and its 
crystals appear to belong to the regular system. It melts at a tempe- 
ntare above that of zinc, but lower than silyer, and the author 
attributes the excessively high melting point found by Wohler to the 
presence of platinum in the specimen examined by him. Its sp. gr. is 
2*56^ which is increased to 2*67 by rolling. It is unaltered by air and 
oxygen, even at the melting point of gold. It is without action in 
water, at ordinary temperatures, at 212% and even at a lower heat ; 
but at a high temperature, it slowly decomposes it. Nitric acid, at 
common temperatures, does not attack it, and even when boiling, the 
action is excessively slow ; nor is it soluble in diluted sulphuric acid. 
Its true solvent is hydrochloric acid, which attacks it very rapidly. 
At a very low temperature the gas attacks it, and converts it entirely 
into the chloride. Sulphuretted hydrogen is without action upon it. 
Aluminium does not amalgamate with mercury, but alloys with copper, 
silver, and iron. It gives a compound with carbon. — Annalea de 
Chim, et de Physique, vol. xliii. 

The following observations, from the correspondence of M. Jerome 
Kicklds, of Paris, have appeared in the American Journal of Science. 
At the Chemical Works of Javel it has been proved that aodivm, 
which is superior in energy to potassivm, may be prepared by Beville's 
process. Numerous trials have also shown that it may be kept in fusion 
in contact with the air without inflaming ; and that it may be run out 
of the apparatus which furnishes it. A metal like sodium brought 
within the reach of science and the arts, must soon come into extensive 
use. M. Dumas has remarked on the fact, that the study of aluminium 
bad introduced a new process into the arts for the reduction of ores — 
that from the chloride of the metal ; and that this method might be 
important for other metals not yet brought into use. He also mentions 
the sonorousness of aluminium, a quality in which it compares with the 
best bronze, having a quality of tone not hitherto observed in any metal 
in the pure state, which is another peculiarity of this curious metal. 
He stated in reply to inquiries, that the materials employed in making 
one kilogram of aluminium, viz., the ammoniacal alum, the alumina 
which is derived from it, chlorine, carbon, carbonate of soda, chalk, 
are all of low price. The whole cost is reduced to thirty-two francs, 
which is very small when we consider that the expense of sodium, when 
the experiments in aluminium were begun, was 1000 francs per kilo- 
gram,- which alone would make the price of aluminium 3000 francs. 
M. Balard, who is familiar with industrial applications, stated that he 
bad gone through the steps of the process at Javel, and was satisfied 
that the cost of the sodium could be still further reduced when pre- 
pared on a larger scale, which I hope some of your readers will 
speedily attempt. 

The chloride of aluminium is prepared at the Javel Works by the 
reaction of chloride on a mixture of alumina and coal tar previously 
csdcined, which is easily effected in a gas retort. The condftws^^^^TSL ^ 
the chloride is produced in a chamber of maBonry, ^inftdi^VicL ^ks^^s^* 
ware. The chloride containa a little iron, 'wliiciii \a x^iniOT^ «D&v^S»?i 
a melting it for aluminium, by making ita Tapoxxx "i^wa o^«t V*^^'^ ^ 
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iron heated to 400° C. The sesqiiiGhloride of iron, as Tolatile as tbe 
chloride of aluminium, is changed, thnmgh contact -with iron, into the 
protochloride, which is relativdy very fixed. The yaipoxa of the chlo- 
ride of aluminium, in leaiing the apparatus; affords ooburlen traofr 
parent crystals. 

In preparing the sodium there are used — 

Dry carbonate of sods 1000 parts. 

Chalk ISO „ 

Dry coal of Charleroi ^iSO „ 

-nrhich are pulverized, mixed with care, and calcined to a red heat in a 
pot. 

Wheatstone long since showed that aluminium was as Btnmffj 
negative as platinum. M. Hulot, director of the galvanizing ud 
coinage of Paris, has tried the use of the impure aluminium in a galvano- 
plastic battery. He found that a couple of aluminium and zinc, tlie 
latter amalgamated some considerable time previously, when chuged 
with water, acidulated with -^th of sulphuric acid at 6&* G. has 
afforded during the first hour a current at least equal to that from a 
<eouple of platinum and zinc excited to the same degree. After six 
hours the current had lost one-fifth of its original force. The batteiy 
was not completely polarized at the end of twenty-four hours, aad 
the current still preserved one-fourth of its force. To restore its electro- 
negative character to the aluminium, it was necessary only to ixnmenB 
it an instant in nitric acid, and then wash it. 

Acc(»rding to MM. Tissiers, pure aluminium is easily distingQiBhed 
from the impure, by its greater whiteness, its indistinct traces of 
crystallization, and rarely one or two well-defined hexagons on the 
surface of the ingots ; while the impure has a bluish tint, like line^ 
and if the whole is not crystalline, ike upper surface is much more so 
than in pure aluminium, and the form is also quite different. Acoordiog 
to the experience of one of the most extensive galvanizing establishments 
of Paris, the metal works as well as silver. 

It may be whitened easily by dipping the piece in a concentrated 
solution of soda or potash, and passing it then into nitric acid. Tids 
■acid acts differently according as it is itself pure or mixed with chkr* 
hydric acid, and according as the aluminium is pure or not. 

Aluminium is most easily soldered when alloys are used containing 
aluminium. The alloys most conveni^it are those with silver, zinc^ 
or tin ; the point of fusion being below that of aluminium ; the solder* 
ing may be done by means of a simple spirit lamp, and without any 
previous cleaning. — Correspondent of the Mechanics* Magazinet 
No. 1683. 

M. Raby writes from the Paris Exhibition, August 22nd : — "My 

famous pocket chronometer, made out of the precious aluminium, has 

been placed in the Panorama, alongside of the bars of the same 

metal ; it keeps time very correctly. All the works, plates, cogs, and 

wbeelSf are made of aluminium ; and I really believe it is much better 

for purpoaea of this kind than the ot\i^ me\a^& \i<£ii&T^i ^sisc^Vs^isd. 

It is much lighter, does not xequixe bo TCiuOa. ^Q^«t \ft ^\A\i>Riv.^'& 

wheels. And therefore, with a heavy "baAance, ViXi c^iXalm %.>o^\Xfc^ x^»^ 
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of regularity. It is yery hard and smooth when hammered, and the 
firictioiL will be reduced to almost nothing." — Mining J<mmal. 

At the late Meeting ol the British Association, Jh. Danbeny lidd 
on the table some fine weights made of aluminium ; they were in- 
tended for use in chemical experiments. 

In the PhUosophicdU Magaaine, No. Q% is a translation of a paper 
of H. Rose, of Berlin, describing a method of preparing aluminium from 
kryolite ; and in No< 67 is detailed the preparation from the same 
substance, by Mr. Allan Dick. 

Among the many remarkable qualities of aluminium, such as its re- 
sistance to oxidation, either in the air or by acids, its hardness, its 
wonderful lightness, its malleableness, the £Eicility of moulding it, &c., 
Mr. Dumas mentions another, its sonority. An ingot was suspended 
by a stringy and being lightly struck, emitted the finest tones, such as 
are obtaiiied only by a combination of the best metal. 

HEW METEORIC IRON, FROM OHILT. 

Mb. B. p. Grey has communicated to the PhilosopkiccU Magcudney 
No. 63, the analysis of a mass of Meteoric Iron, found on the desert of 
Tarapaca. In general composition, it closely resembles the majority 
of meteoric irons hitherto analysed ; but, on cutting the iron into slices, 
it was found to be honeycombed with cavities, some of which actually 
oantained what appeared to be pure lead I In some the lead was not 
higer than a pellet, and did not fill the entire cavity which contained 
it ; in others the entire cavity was filled with lead, in size equal to a 
pea. Dr. Heddle examined some of it, and found it to be chemically 
pme lead ; when the tarnished surfiEtce was not scraped off, small 
quantities of iron and alumina, and mere traces of phosphorus and 
msimesia, were found. 

&is is the first authentic instance of the existence of lead in meteoric 
bodies, and to find it so closely allied with, and buried, as it were, in 
metallic iron, is not only in itself singular, but difficult to account for. 
It is, however, probable that the lead was originally held in alloy along 
with the nickel and cobalt, and on intense heating or pai-tial fusion of 
the iron mass, '* sweated" out into vesicular cavities. 

Should this be a correct view, it is a proof of the intense heat to 
which iron meteoric masses appear to have been subjected at the time 
ofi if not previous to, their reaching the surface of the earth. Indeed, 
meteoric st<yne» seem to have been subjected to a much smaller degree 
of heat while fistlling than iron masses, if we may judge by appear- 
ances — ^the only sign ^of fusion in stones being quite external, and 
merely marked by a thin, black, and shining crust. 

Irwh falls are extremely rare compared with what are called stone 
jRfr lla ; 80 much so, indeed, that there are not more than three or four 
authentic accounts of the fall of iron masses, and these not large ones, 
bearing no comparison to the enormous masses weighing from 5 to 20 
tons, which have been occasionally found on the plains of Mexico and 
South America. — See Philosophical MagazvMy "So, 5^. 
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SUPPOSED AEROLITE. 

Sib Bode&iok Murohison has commnnioated to the Boyal Sodetjr a 
paper '* On a Supposed Aerolite or a Meteorite found inthetrank 
of an old Willow-tree in Battersea-fields." Among the eTidenoe od- 
lected by the author on the spot, was that of a market-gardener, who 
had long resided there. He had observed that the tree was blighted in (me 
of its main branches for many years, and had always supposed that it 
was struck by lightning in one of two storms, the first of which hap- 
pened about 1838 or 1839, the other about nine years ago. 

So far the evidence obtained might be supposed to favour the theory 
that this ferruginous mass (supposed to weigh about 30 lb.) had been 
discharged near to the bligkiled biianch, and had penetrated downwards 
into the tree, to the position in which we now see it» charring and 
warping the wood immediately around it in its downward progress ; 
whilst in the sixteen years which have elapsed, the wood renovating 
itself, produced an appearance which has much interested the eminent 
botanists who have examined it — ^viz., Mr. R. Brown, Dr. LindlqT) 
Professor Henfrey, Dr. J. Hooker, and Mr. Bennett. 

Sir Roderick then points out some features of this extraordinaiy oase^ 
which check the belief in the included mass being a meteorite. He found 
lying near the root of the tree two fragments, one of which is similar to 
the substance included in the tree, while the other is decidedly an inm 
slag. On bringing these fragments, weighing several pounds^ to 
Jermyn-street, and on breaking one of them, it was found, like the 
supposed meteorite, to contain certain small portions of metallic iron, 
in which both nickel and cobalt were also present ; and hence the 
scepticism which had prevailed from the beginning of the inquiry in the 
minds of some friends, was worked up into a definite shape. 

Dr. Percy (of the Museum of Practical Geology) has analysed a por- 
tion of the mass ; and the following are his results : — 

" The $lag-like matter (1) attached to the metal in the tree, as well tm tbe 
siniilar matter (2) with adherent metal which was found by Mr. Reeks in tiie 
vicinity of the tree, has been analysed. The results are as follow : — 

No. 1. Ko. 2. 

Silica 63-70 63-62 

Protoxide of iron .... 36-46 32-80 

Lime 0-30 0-69 

Magnesia 0'74 021 

Protoxide of manganese . . trace trace 

Alumina 3*40 2*86 

Phosphoric acid 0-43 0*67 

Sulphur as sulphide .... trace trace 

9903 100-04 

" No. 1 was analysed by Mr. Spiller, and No. 2 by Mr. A. Dick, chemists irbo 
have been incessantly^ eng^ed at the Museum during the last two years and a 
half in the analyses of the iron ores of this country, and whose great experienoe 
renders their results worthy of entire confidence. Ciobalt and nickel were not 
sought for in either case^ but the metallic iron enveloi>ed in both specimens 
contained a minute quantity of cobalt and nickel. Another piece oi skg-fike 
matter, which was found on the ground near the tree, and which, from its 
external characters I have no hesitation in pronouncing to be a slag, was 
examined for cobalt and nickel, and gave \mecra\Noc«2i. «TA«Qfi« ol \3b!b {ofimet in 
ininute quantity, though not 8atiafactoTTlyot\\ie\«AA.«. 
" The metal previouslv mentioned ia m«aie«.\Ae itou. T!\»Jt^\as3^,^«%* ^X*^'^ 
form the alag-l&e matter, found outaide i\ieUce.^«A«^«a.wA'fi|Ci\»itt»ft.,%!Da.^^ 
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then treated with dilute sulphuric acid. After this treatment, the surface pre- 
sented small, confused, irregularlj-delined crystalline plates, and was identical 
in appearance with the surface of a piece of malleable iron similarly treated siter 
fusion in a crucible." 

These analyses lead to the conclnsion, in part anticipated by Sir R. 
Murchison, well calculated, by his analytical researches, to settle the 
question on a permanent basis, ** that the composition of this body is 
different from that of well-authenticated meteorites, and is similar to 
that of undoubted iron slags ; we shall then have obtained proofs of the 
great circumspection required before we assign a meteoric origin to some 
of these crystalline iron masses, which, though not seen to fall, have, 
from their containing nickel, cobalt, a^A,' other elements, been sup- 
posed to be formed by causes extraneous-to our planet." 

(See the entire paper, which contains illustrative circumstances and 
eridence of a very interesting character.) 

PAIL OP MBTEORIC IIION. 

Mr. H. E. STM0in>s thus describes the fall of a large mass of 
Meteoric Iron, in January, 1844, in Carritas Pass, on the Biver 
Mocorita, in South America : — 

The light that accompanied it was intense beyond description. It fell in 
m obHque direction, probably at an angle of about 60° with the earth, and its 
oouTsewas from east to west. 

Its appearance was that of an oblongated sphere of fire, and its tract from 
the akj was marked bv a fiery streak, gradually fading in j^roportion to the dis- 
tance nrom the mass, out as intensely luminous as itself in its immediate vicinity. 
The noise that accompanied it, though unlike thunder, or anything else that I 
liave heard, was unbroken, exceedingly loud and terrific. Its fall was accompa- 
nied by a most sensible movement of the atmosphere, which I thought at first 
r^eUent from the falling body, and afterwards it became something of a short 
wmrhrind. At the same time I and my companions all agreed that we had expe- 
fienoed a violent electric shock ; but probabl;ir this sensation may have been But 
the effect on our drowsy senses of the indescribably intense hght and noise. The 
wpot where it fell was about one hundred yards from the extreme right of our divi- 
BU)n, and perhfkps four hundred from the place where I had been deeping. 
Accompamed by our eeneral (Dr. Joaquin Madauaga), I went within ten or 
twelve yards from it, which was as near as its heat allowed us to approach. 

The mass appeared to be considerably imbedded in the earth, which was so 
heated that it was quite bubbling around it. Its size above the earth was per- 
haps a cubic yard, and its shape was somewhat spherical ; it was intensely ignited 
and radiantly light, and in this state it continued until early dawn, when the 
enemy, having broi^ht his artillery to the pass, forced us to abandon it to con- 
tinue our march, i may mention, that, at the time of its fall, the slr^ above us 
was beautifully clear, and the stars were perhaps more than usually bright; there 
had been sheet hghtning the previous evening. 

I never afterwards had an opportunity of revisiting the Mocorita, for our 
permanent encampment was thirty-five leagues to the north of that pass, between 
which and our encampment the country was entirely depopulated by our long 
war ; but as the spot -miere the aSrotite fell was known to many of our subaltern 
ofBiCen. who were frequency sent to observe the frontier of £3itre Bios, I have 
heard them describe it as skoiedra dej&irro, i. e. a stone of iron : and I once pro- 
vided one of the most intelligent of them with a hammer in order that he might 
bring me a sample of it. On his return, he told me it was so excessively hard that 
the hammer bent, and was broken in unsnocessfbl attempts to break off a small 
piece of it.—PhilotopUcal Magaeine, No, 63. 

ISB mflYBBSAL THXB1101IXIV&. 

Tmis instrameutf orifginated by Chailea CoOLdxn^i^ l&a3Q>!i^^\ ^ 
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Jersey, made and sold by J. Newman, 122, Eegent-street, London, by 
its sale brings no pecuniary benefit whatever to the inventor of it ; nor had 
the maker, Mr. Newman, from its first introduction, any other motiye 
than the wish to spread its use in the scientific world ; and it is sold at 
the same prices as those with the old scale. Unless in the case of cold 
artificially produced, the new scale entirely dispenses with the use of 
the signs + and — : as zero represents the greatest supposed natural 
cold (Polar Winter), 100** the freezing point, and 300** the boiling 
point of water at the level of the sea. 



VOLCANIC ACTION. 

Mb. Jakes Nasymth, of Patricroft, in a letter to the AtJiencMuny 
No. 1439, observes that *Hhe floods of molten lava which volcanoes 
eject are nothing less than remaining portions of what was once the 
condition of the entire globe when in the igneous state of its early 
physical history, no one knows how many years ago ! 

'* When we behold the glow and feel the heat of molten lava, how 
vastly does it add to the interest of the sight when we consider that the 
heat we feel and the light we see are the re^sidue of the once universal 
condition of our entire globe, on whose cooled surface we now live and 
have our being ! But so it is ; for if there be one great fact which 
geological research has established beyond all doubt, it is that we reside 
on the cooled surface of what was once a molten globe, and that all the 
phenomena which geology has brought to light can be most satisfactorily 
traced to the successive changes incidental to its gradual cooling and 
contraction. If this one grand principle be kept in mind, all the 
apparently complex and perplexing phenomena which the present con- 
dition of the earth's surface presents to our contemplation disappear, 
and the nature of those actions which have, through a vast succession 
of ages and changes, given to its crust its present character and aspect, 
becomes comparatively simple and understandable. 

'* And, as before said, when we behold a volcano belching forth its 
fiery floods, how vastly is the sublimity of the sight enhanced when wc 
consider that in the molten lava we have before us a sample of the 
present condition of the interior of our globe, and also of what was the 
condition of its entire mass during the earliest days of its physical 
history ! 

**In former times, when geological research had made but little 
progress, volcanic action was ascribed to some adventitious union of 
substances, whose combination resulted in the development of intense 
heat and violent eruptive action. This notion as to the nature and 
cause of volcanic action has been long since abandoned by all those who 
have carefully studied the phenomena of all classes of volcanic action. 
Volcanic action depends on a great cosmical principle, and when rightly 
considered, is an expiring phenomenon — one whose vehemence in early 
periods of the earth's history was infinitely more tremendous, frequent, 
and extensive than it is now, and is destined by the lapse of time 
gradually to disappear as one of the active phenomena of nature. 

"That the influx of the sea into the yet hot and molten interior of the 
giobe m&y occasionally occur, and enhance and vary the violence of the 
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phenomenon of volcanic action, there can be little doubt ; but the action 
of water in such cases is only tecwnda/ry. But for tile pre-existing 
high temperature of the interior of the earth, the influx of water 
would produce no such discharges of molten lava as generally charac- 
terize volcanic eruptions. Molten lava is, therefore, a true vestige of 
the Natural History of the Creation." 



IMPROVED STEBEOSOOPES. 

M. Clavdet, the well-known photographer of Kegent-street, has 
patented this invention, which consists : — 1. In giving a curvature to 
the interior of the outer casing of Stereoscopes, and in providing them 
with interior chambers, so as to greatly reduce the reflection which 
takes place in ordinary stereoscopes, and to shut out from the sight of 
the observer all extraneous objects. 2. In the adaptation of tiie lenses 
80 as to obviate the necessity of any adjustment to suit observers whose 
eyes are at different distances apart. 3. In obtaining, by means of an 
index, the ready adjustment of the foci of the eye-pieces to the three 
usual varieties of sight. 4. In the application to stereoscopes of a 
revolving frame or frames carrying a series of slides, whether caused to 
revolve by hand, or by suitable machinery. 6. In shutting off the 
sight of tJie revolving frame while the pictures are being changed, by 
means of the rising and falling of a shutter. 6. In the use of central 
parts of whole lenses for the eye-pieces, thus avoiding the distortion of 
objects. 

PB0GBE8S OF PHOTOGEAPHY. 

JProduetion <^ Daguerreotypet without Leiues. — Mr. J. F. Masoher, of Philadel- 
p]da, has oommunicated the following to the Scientyie American : — 

I sand you with this two stereoscopic pictures, taken by me by means of a 
box, to be described hereafter, which contained neither lenses, reflectors, nor 
any refracting or reflecting medium of any kind. 

I accidentaiUy made the discoTery that photographic pictures could be taken 
in this manner, while prosecuting some experiments relative to stereoscopic 

Itis well known that two pictures, taken with two ordinary cameras, placed 
only 2| inches apart horizontally, will not, when placed in the stereoscope, show 
proper or sufficient stereoscopic relief; and yet it is well known that the human 
eyes are only placed 2^ inches auart, and see solid objects in their proper sohdity 
And relief. To explain the why and wherefore of these facts has challenged 
the attention of Professor Wheatstone, Sir David Brewster, and a host of others; 
l^g^ing the above-named gentlemen into a very sharp controversy, leaving the 
main question — ^the determination of the proper stereoscopic angles — as nr as 
practical results are concerned, in precisdy the same condition in which they 
found it. 

Under the circumstances, we may be permitted to ask, why is it that two 
pictures, taken by two cameras placed 2f inches apart, do not show sufficient 
stereoscopic relief? Why is it that we must place the cameras about eight times 
further apart than the human eyes, in order to produce the proper relief? When 
these questions first suggested themselves, the following answer occurred to me 
^without, at that time, being able to prove it to be the correct one), namely, 
'* Because the lenses in the camera (quarter size) are twelve times larger than 
the human lenses (eyes)." 

In order to ascertain whether this was the correct answer or not, it was only 
necessary to take two pictures with two cameras, having a diaphragm in each, 
the openings of which were one-eighth of an inch in diuneter, that being the 
diameter of the diaphragm of the human eye. In executing this exgerimuocLt^'L 

h2 
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waa Tery much surprised to find that the focal ran^ of the camera was increased 
to an extraordinary extent. The cameras had been focussed for a house on the 
opposite side of the street ; but the moment the diaphragm was introduced, the 
saw in the window, which before was invisible, suddenly became as shan) and 
distinct as the house on which the focus had been previously drawn. Bnbse- 

rintly, on removing the camera to an upper story of my house, it was found 
t this increase in focal range extended not only from the house towards the 
camera, but also to an equal extend beyond the house. After ascertaining these 
facts, it became desirable to find out the causes of them. With this end in view, 
the lenses were removed from the tube, and only the diaphragm remained in it. 
You may wdl imagine my astonishment at finding the pictures of houses iod 
other objects in the street faithAilly depicted upon the ground glass I The 
letters of signs, &c., were reversed precisely as if lenses had been used. The 
next step was to ascertain whether these pictures possessed photogenio proper* 
ties, which was soon done by substituting a metal diaphragm with an apertare 
of one-fiftieth of an inch in diameter, for the paper one of one-eighth of an iacil 
in diameter, putting in a coated plate, allowing it to remain for fifteen mtnate^ 
and coating it with merouiy in tne usual manner. The result was a beaatiftu 
picture, similar to the one I herewith have sent you. 

It was self-evident now that we had the means to do that with one camera 
for which two were before deemed indispensable ; namely, taking two stereoecopio 
pictures through two apertures situateid only 2\ inches apart ; but as a quarter* 
size plate is only 4^ incnes long, and as it was desirable to take the two pictarea 
on one plate, two apertures, 1-66 of an inch in diameter, were made in the metal 
plate above alluded to, only 2i inches apart. After twenty minutes' exposure, the 
sun shining on the house all the time, the pictures which I send you were the 
results ; thus demonstrating conclusively that two stereoscopic pictures can be 
taken on one plate, with one camera (or dark chamber without lenses), and sibuiI* 
taneou^y, without either reflectors or refractors of any kind whatsoever. It mi^ 
here be remarked, however, that the pictures thus taken on one plate are stereo* 
scopic reverse ; that is to say, the right picture is on the side where the left 
one ought to be, and vice versd, which can, however, be very readily remedied 
by cuttmg the plate in two and pasting them together agam properly. This 
stereoscopic reverse was next attempted to be remedied by placing a reflector 
before the apparatus ; but the only effect produced by this device was the same 
as the reflector produced upon pictures taken by an ordinaiy camera, vis.* 
making the picttires appear in their natural position, so that letters on signs, 
&o., could be read directly. 

There is another advantage resulting from this camera ; it is this : you mi^ 
make two, four, six, or more sets of holes in the same camera, either idl of the 
same diameter, by which means you will obtain an equal number of stereosoople 
pictures with the number of sets of holes ; or you may make one set with M 
aperture 1-200 of an inch, another 1-100 of an inch, one set 1-70 of an inch, and 
still another set with 1-25 of an inch diameter ; when you will be almost oertaia 
to obtain at least one set of pictures, ** properly timed." 

SetuUioe Collodion,— Dr. Thomas Woods thus describes, in the Journal of^ 
Photo^aphic Societjff his formula, than which he knows of no process more 
sensitive or certain. 

Take of sulphate of iron, 40gr8.; iodide of jwtassium, 24gr8.j chloride of 
sodium (common salt), 6grs.; alcohol, 2oz.; strong water of ammonia, 3 dn>pt. 
Mix the powdered salts together and add them to the alcohol, then the water of 
ammonia. A few pieces of iron wire must be kept in the mixture to prevent the 
iron becoming peroxidized. 

One part of this mixture is to be added to three parts of coUodion holding in 
solution an alcoholie solution of common salt in the proportion of 1 fluid drachm 
of salt to 4 OS. of collodion. Or, neglecting the salt solution, 6 drops of ekhro- 
form TDXkj be added to 1 drachm of the solution of iodide of iron and 3 drachms of 
plain collodion. The mixture of collodion and iodide of iron ought to be used 
shortly after having been made, as the iron becomes peroxidized and spoilt by a 
prolonged contact with the collodion. 

The nitrate of silver solution for exciting the plate should be of the strength 
of 30 grs. to the ounce of water. ^ 

The developing solution may be either the ordinary sulphate of iron, or the 
pyrogalUo acid. 
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With » good lens and a good light an almost instantaneous picture may be 
pxodoeed by this process. 

A little water of ammonia added to the h;^posulphite bath brings out the 
picture more folly when a very short exposure is given. 

Sometimes the common table si^t contains a little carbonate of soda; if such 
be used in the process, it causes cloudiness. 

Dry CoUodion.^MT. Majall has communicated to the Athenantm, No. 1437, a 
new process which he has compounded, for usins collodion dry. The usual plain 
collodion is excited with — (No. 1.) 3 grains iodide of cadmium ; 1 grain chloride 
of sine; 1 OS. collodion; i oz. slcohol. Dissolve the chemicals in the alcohol, 
aad then mix with the collodion : or (No. 2.) 3 grains iodide of zinc ; 1 grain 
bromide of cadmium : or (No. 3.) 2 ^prains iodide of cadmium ; 1 grain bromide 
of cadmium ; ^^ grain bromide of iron ; ^ grain bromide of calcium. In the 
last it will be necessary to dissolve 1 gram of bromide of iron in 1 drachm of 
ticahal, and use 1 fluid grain of the solution. Similarly 3 grains of bromide of 
oaldum must be dissolved in 1 drachm of alcohol, and use 1 fluid grain. The 
excited collodion will require to stand a few days to completely settle. Decant 
into a dry bottle to avoid sediment. Spread as usual. 

Bath of albuminate qf silver . — 16 ounces distilled water ; 1 ounce albumen ; 
1| ounce nitrate of silver (neutral) ; 1^ oimce glacial acetic acid ; 2 grains iodide 
of potassium. The albumen and water must be well mixed first, then the glacial 
acetic acid added; shake up and stand three hours, then the nitrate orsilver 
in crystals, shake and filter, stand twenty-four hours, then add the iodide of potas- 
lium, filter again ready for use. Coat the i)late as usual with collodion, and use the 
albuminate of silver bath as an ordinary ^ver bath ; wash in another bath of dis- 
tiDed water five minutes, then wash the back of the plate with common water, 
the firont with distilled; set the plate aside to dry, vertical position, in a place 
free from dust. It vnll keep three weeks. Expose in the camera as usual, from 
two nunutes to ten, according to the light, diaphragm, &c. Pass into the silver- 
ing bath again three minutes. Develop with 6 ^ains proto-sulphate of iron ; 
1 ounce distilled water; 1 drachm glacial acetic acid. Wash, and fix with 
1 cyanide of potassium ; 20 water. It is about as quick as albumen in the camera. 
The albuminate of silver bath must on no account be exposed to daylight, nor 
the developing solution. Potassium and ammonium salts wiU do to excite the 
collodion ; but it will not keep so long as with the metallic iooides. 

Ziihograjphs by the Photographic ProccM.— Professor Eamsey has described 
to the British Association a process by which Mr. Robert M'Pherson, of Rome, 
had succeeded in obtaining beautiful ^hoto-lithographs, specimens of which had 
been hung up in the Photograph Exhibition in Buchanan-street. The steps of 
the i>rocess are as follows : — 1. Bitumen is dissolved in sulphuric acid, and the 
solution is poured on an ordinary lithographic stone. The ether quickly evapo- 
rates, and leaves a thin coating of bitumen spreeid uniformhr over the stone. 
This coating is sensitive to lieht, a discovery made originally by Mr. Niepce, of 
Chalons. 2. A negative on ^iass, or waxed paper, is applied to the sensitive 
coating of bitumen, and ex]^osed to the full rays of the sun for a period longer or 
shorter according to the mtensity of the light, and a faint impression on the 
bitumen is thus obtained. 3. The stone is now placed in a bath of sulphuric 
ether, which almost instantaneously dissolves the bitumen, which has not been 
acted upon by light, leaving a dehcate picture on the stone, composed of 
bitumen on whicn the light has faUen. 4. The stone, after being carefully 
washed, may be at once placed in the hands of the lithographer, who is to treat it 
in the ordinary manner with gum and acid, after which proofs maybe thrown off 
by the usual process. Professor Ramsey then proceeded to state that the above 
process, modified, had been employed with success to etch plates of steel or 
copi»er, without the use of the bunn :— 1. The metal plate is prepared with a 
coating of bitumen, precisely in the manner noticed above. 2. A positive picture 
on glass or paper is then applied to the bitumen, and an impression is obtained 
by exposure to light. 3. The plate is placed in a bath of ether, and the bitumen 
not acted upon by light is dissolved out. A beautiful negative remains on the 
Tol&te, 4. The plate is now to be plunged into a galvano-plastio bath, and gilded. 
The gold adheres to the bare metal that refuses to attach itsdf to the bitumen. 
£f The bitumen is now removed entirely by the action of spirits and ^s^foili^ 
heat. The lines of the negative picture axe now xc^teaftTL\AOLXCL\i«t^^«^^»t 
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copper, the rest of the plate being corered by a coating of gold. 6. Iffxtrio add 
is now applied as in the common etching process. The acid attacks the lines of 
the picture formed by the bare metal, but will not bite into the gilded sor&oe. 
A perfect etching is thus obtained. 

Gallic Acid as a Developing Agent. — Mr. William Crookes, in a letter to the 
Philosophical Magazine^ No. 68, says : — 

Haying undertaken the arraoigement of the department in the Badcliffe Obeer- 
Tatory, Oxford, in which photograph]^ is applied to the registration of the various 
meteorologicfd phenomena, and having for many reasons decided upon the use 
of the wax-paper process* as that best adapted to the purpose, I have natordk 
been anxious to avail myself of any improvements which may tend to diminiM 
the labour or contribute to the general perfection of the result. This I do ai 
follows : — 

Two ounces of gallic acid are to be dissolved in 6 ounces of alcohol (60** over 
proof) ; to hasten solution, the flask mav be conveniently heated by immoraiem 
m hot water ; when cold, it should be nltered, mixed with half a draohm of 
g^cial acetic acid, and preserved in a stoppered bottle for use ; so prepared, it 
will keep unaltered for a considerable len^h of time. The gaUio acid is not pre- 
cipitated from this solution by the addition of water ; consequently, if in any 
case desirable, the development of a picture maybe effected witn a much stronger 
bath than the one usually employed. 

To obtain a solution of about the same stren^h as a saturated aqueous sola- 
tion, half a drachm of the above would require to be added to 2 ounces of 
water ; but for my particular purpose I prefer a weaker bath, which is prraared 
by mixing half a drachm with 10 ounces of water. In either case it will oe foond 
necessary to add solution of nitrate of silver in small quantities as the developing 
picture seems to require it. 

Application to JExperiments on Diffraction. —Mr. John Bridge, M.A., has com- 
municated to the Philosophical Maifozine, No. 66, the following means by whudi 
the principles of the interference ol^Ught may be illustrated in great variety. 

If; says Mr. Bridge, we look at a line of light through a series of equidis- 
tuit lines ruled on glass, lateral spectra are produced, whether a telescope or 
only the naked eye be employed. Here is then an experiment which maybe per- 
formed in a simple manner ; and to make it a popular experiment, it is only 
necessary to produce these lines cheaply. It occurred to me to do this by taking 
a collodion picture, as small as desired, of a series of lines ruled on a scale as 
large as may be necessarr to ensure accurate equi-distance. When I had 
succeeded (to a considerable extent) in this, it seemed to me by bringing the 
circles, triangles, or other figures used in Sir John Herschel's experiments within 
the space of the pupil of the eye on a collodion plate, that series of beautiM phe- 
nomena mieht be produced without the employment of a telescope, or at any rate 
by the employment of a telescope of very low power. 

The degree of success which I have obtained is sufficient to assure me that 
these beautiful experiments may thus be placed within the reach of all, and to 
justify the expectation that any one who possesses the necessary skill and other 
advantages may convert this, not only into a popular, but an accurate and scien* 
tific experiment. 

Besides the lines giving lateral spectra, I have produced regular series of a 
large number of circles, triangles, &c., within the space of the pupil of the eye, 
so that the phenomena may be seen in a variety of forms by the imaided eye. 
This is, I suppose, scarcely possible by any other means than photography. 

Improved Apparatus. — Mr. J. C. Bourne, artist, of Kentish Town, has patented 

certain improvements, consisting— 1. In constructing photographic apparatus in 

such manner, that the box or casein which the camera is contained may serve as a 

foundation on which the camera may be supported when in use j and so that, when 

out of use, the front part of the camera may be folded into the back part, and be 

placed in a compartment within the box. 3. In constructing the box or case, so 

tABt when opened it may form a base for a tent, which is constituted by means of a 

JatA £xed on a centre or pivot at each angVe o£ t\ie Vxv«vdie ot M^osk Vdx« t\va several 

latha being raised and united at tlietopmpKVta,wiaa\»feTm»iva\\.N«««i^\r«^i 

gnbJe ends, in order to support a covenug o5 %u\ta\)\©i«>aTvG»>i^0to2a.^\agv^^ 

opeTBtiona of preparing the sensitive aurface, devAo^Vn^ XN^ft ^\voX»«nw^\aa^^ 

♦ ITotea and Queries, ^o\.^.^.4Aa. 
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tare, &o., may be performed. 3. In providing for adjusting the position of the 
lens of the camera, so as to place it alWays in the direction of a curve, the radius 
of which is the focal length of the lens. 

Ssfthme Gamier de JPhotoeherographie colorize. — This invention, patented bj 
H. Ownier, of Guernsey, consists — 1. In employing a textile or woven fabric 
instead of paper to receive photographic pictures ; and the inventor having found 
by experience that photographic pictures are liable to fade away, and t&t this 
defect arises from the presence ofcertain salts or matters in the fabric employed 
to receive the picture, he proposes, 2. to subject the fabric to the operation of 
boiling water, wnich will neutralize, destroy, or remove the deleterious or inju- 
rious matters, and prevent them from operating on the chemical substances 
employed in the photograph process. 

PRESERVATION OP POOD. 

That meat can be preserved at temperatures below the freezing 
point is well known, of which fact the frozen markets of St. Petersburg 
afford an example ; but the most remarkable instance of preservation by 
frost is that of the Siberian mammoth, which is supposed to have been 
buried under the ice several thousands of years, and when first exposed 
from its icy covering the flesh was quite fresh, and was eaten by dogs. 
The effect of exposure to air is to decompose by the combination of the 
oxygen of the atmosphere with the complicated compounds of animal 
organisation ; and that effect is increased by the presence of moisture. 
It is a common opinion that the light of the moon facilitates decom- 
position : the foundation of which nation may be traced to the cir- 
cumstance that on clear moonlight nights there is a greater deposition 
of dew than under a cloudy sky. The two great practical principles 
on which the preservation of meat and vegetable substances has been 
accomplished is by isolation, and by coagulation of the albumen. The 
covering over of ike articles with a silica glaze has been practised, by 
which means the air is excluded, and decomposition prevented. Meat 
and eggs have been preserved fresh in that manner for six months. 
The practice of covering meat with flour also tends to preserve it, by 
diminishing the action of the air, and by absorbing moisture. The 
most common plan, however, of preserving meat is by salting it, the 
effect of which is to extract the moisture ; and the sensation of thirst 
caused by eating salted provisions may be ascribed to the absorption of 
moisture by the salt. The coagulation of the albuminous parts of 
organized matter by heat is also a great preservative ; that principle 
has been extensively adopted in France, the mode of operation being 
first to expose the substances to highly heated steam, of about three or 
four atmospheres of pressure, and afterwards to dry them with hot air. 
The plan most generally followed, however, is to exclude the air, either 
before or after the substances are cooked. By Mr. Gamble's process 
the meat is placed in tin cases and immersed in hot water till the 
albumen is coagulated, after which the cases are carefully sealed. Mr. 
Goldner encloses the meat in tin cases, from which the air is exhausted 
by the condensation of steam, and the cases are then hermetically sealed. 
When cooled, the pressure of the atmosphere colla^se^ -t\i<^ ^^li^\ %3v^ 
one test of the preservaiaon of food in tiais mttimec \a ^'^ ^sis£)SJ^«»aas!fc 
of the collapsed form, for if decompoatioTi ta^^ ^wsfe, '^^ 5g««^ 

evolved expand the cases. — The Rev. J. Barlonj, at tU KwiaV* ^'«^^*^" 

tution. 
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ZOOLOGY. 



KUSOULAB OOHTBAOnOH. 

Dr. C. Blakd Eadoliffb lias communicated to the Eoyal Society a 
paper on * * The Physical Theory of Muscular Contraction." The theory 
set forth in this paper is, that muscle is prwenbed from contracting \^ 
the several vital and physical agencies which act as stimuli upon mnide 
— volition, nervous influence, blood, electricity, light, heat^ and tbt 
rest — and that contraction hajppeM o» the cesacOum of stim/ulaiitmf 
by virtue of the operation of that universal principle of attraction whidi 
belongs to muscle in common with all matter ; and, so happening; that 
it is a 'physical phenomenon of the same nature as that contraction 
which ts^es place in a bar of metal on the abstraction of heat. This 
theory is supported by various arguments, some of which are now stated 
for the first time. 

8SA.LS OH THB WESTERN COAST OV IRELAKD. 

There have been read to the Linnean Society extracts of two letten 
addressed to the President, by Mr. Henry Evans, of Darley Abbey, 
near Derby, relative to Seals killed by him on the western coast of Ire- 
land. The writer gives some interesting particulars with req^ect to 
the habits of the common Seal {Phoca vitulina), which frequents, in 
considerable abundance, the iuland bays near Eoundstone, as many ai 
two dozen having been occasionally seen in one day, though so shy and 
wary that it was difficult to get within a hundred yards of them. The 
larger seals keeping further out to sea, and frequenting rocks that can 
be. approached only in the calmest weather, are far more difficult to 
meet with. On one of these rocks, about eight miles from Boundstone, 
Mr. Evans once succeeded in getting a shot at an immense seal, about 
eight feet in length, white, with a large black patch on each side, which 
he had not the slightest doubt was a male of ^e rare harp seal {Phoea 
OrcBnlandica)f an opinion which, from this description of its markings, 
the president confirmed ; unfortunately the animal got away into de^> 
water after receiving two rifle balls. He had one companion, appa- 
rently a female, of the same species. Near an island called Mynish, 
some ten miles from Roundstone, Mr. Evans succeeded in obtaining a 
specimen of another larger seal {Ealichcerm gryphus), which afforded 
great sport, having led his pursuers a chase of upwards of a mile, after 
having been shot through the head with a rifle-ball, which passed 
through one eye and out below the other. This fellow displayed asto> 
nishing tenacity of life ; having been partially stunned by a second shot 
ifl the head, he was hauled into tbe \ioa.t, -wViex^ \ia ^«j&\a^<s,^ ^"crwt^ 
but was so far firom being dead on tbe paity T«i2i*^bMi%'8rfi\3jx^\a\v^ Sicrt^. 
Jt! was an honi'a work, of no sligbt ^f^cultj, Vi Bec»x^\j2vm OTi.«»>aas^^- 
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barrow. He was then carried up to the hotel, where he was left for the 
ni^t, in the hopes of his speedy demise. Next morning, however, he 
was sufficiently recovered to spring three or four yards at a bound, to- 
wards a man who was passing ; and things growing rather serious, Mr. 
Svans was eventually called up to finish him. 

ASIATIC SHEEP. 

AxoNO the sheep peculiar to Turkey and Asia, and hitherto un« 
known in Europe, is a breed called the Earamanli, generally met with 
in the neighbourhood of Broussa, where large flocks of them ai*e bred, 
and where they are in high estimation for ^eir fiesh and their wool, 
but more particularly for their tails, which when boiled down yield as 
much as 1^ kilogrammes of excellent f&t. This fat keeps gooid much 
longer than butter, and replaces it in case of need. The Zoological So- 
ciety for the introduction of animals into France has decided on pur- 
chasing twenty-five Karamanii, fifte^oL to be sent to Algeria, where it 
is thought they will answer very satisfactorily. 



QUANO IN THE PACIFIC OCEAN. 

Statekevts have occasionally appeared in the newspapers respecting 
an immense deposit of guano recently discovered in a remote part of the 
Pacific Ocean by an American sea-captain, with allusions to a Company 
organising for the purpose of rendering it available for agricultural 
purposes. The latter project is now so fully matured, and the co- 
opetration of the United States' Government has been so effectually 
secnzed, that two ships had been despatched by the Company — one from 
the Atlantic and one from the Pacific, and a vessel belonging to the 
United States* Pacific squadron has also been ordered to convey two 
agents of the Company to the island, to protect the interests of the com- 
pany, survey the harbour, and estimate the character and quantity of 
the guano. One of the ships referred to is the Coreay which sailed 
from New London on ^e 18th of August last, with orders to touch at 
Talcnhan, South America, to take on board the agent of the Company. 
One of the discoverers of the island made an affidavit before the mem- 
ben of ^e Cabinet at Washington, that in the year 1832 he discovered 
and landed on a certain barren and uninhabited island situated in the 
Pacific Ocean, more than 500 miles from the main land, and more than 
200 from any adjacent island ; and that he had been cruising in those 
seas anterior to ^e time of the said discovery. This island is claimed 
to possess unequalled advantages for anchoring and loading vessels. 
From the Chincha Islands, which have no harbour, there were exported 
last year over 400,000 tons of guano.— iVew York J&umal of Com- 
merce, 

CALI70ENIAN WOODPEOKEB. 

Mr. a. Mubrat has read to the Hoyal Society a notice of a singular 

instinct possessed by a Califomian Woodpecker, which la said tv^ \&i 

■ap A store of provMona for winter use, by boxvuft \vo\e&\Ti\Js!A\«^ ^"^ 

treeB and pladng in. them acorns. A habit so am'gaXai %si^ >m5» \^^ 

kaowu among hirda was listened to with aomo do\I>a\.^ ^>^J^^. ^^ c»assi«assskSfc 
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into the subject we find so many natnralists adveiting to it that ve 
cannot now refase to give it credit. In the veiy beaal^fol work on the 
Birds of Calif omia and Texas, by Mr. John Cassin, now in the ooone 
of publication in America, we find this passage : — 

'*Dr. A. L. Heermann, of Philadelphia, has identified, for the fiztfc 
time, this species of woodpecker, of which previously nothing could be 
accurately made out from the statements of travellers, and which was 
stated to possess the provident and curious instinct of storing away a 
supply of food for the winter in holes made for that purpose in the 
bark of trees. 

*' In the autumn this species is busily engaged in digging small holes 
in the bark of the pines and oaks, to receive acorns, one of whidi is 
placed in each hole, and is so tightly fitted or driven in that it is with 
difficulty extracted. Thus, the bark of a large pine, forty or fifty ftefe 
high, will present the appearance of being closely studded with hnm 
nails, the heads only being visible. The acorns are tiins stored in 
large quantities, and serve not only the woodpecker in the winter sea* 
son, but are trespassed on by the jays, mice, and squirrels." 



BIRDS FROM THE PERUYIAN AlfDES. 

Mr. Gould has exhibited to the Zoological Society a portion of a 
collection of Birds, formed by Mr. Hauxwell in a district lying on the 
eastern side of the Peruvian Andes, in the neighbourhood of the river 
Ucayali, one of the tributaries of the Upper Amazon. Mr. GKxild ob- 
served that the exploration of this district had been one of the earlieil 
objects of his own ambition, but that until within the last few yean 
no naturalist had visited it. The splendid collection sent by Mr. Hanx- 
well, of which the birds exhibited formed a part, fully bore out the 
anticipations entertained by Mr. Gould, that when explored it would 
prove one of the richest and most interesting ornithological distrkli 
with which we are acquainted. Among the birds exhibited were some 
Cotingas, differing from the ordinary species found in the lower eoim- 
tries of Brazil, and remarkable for the splendour of tiieir oolouiag^ 
together with species of Phoenicercus, Rhamphocelus, &c., of the most 
dazzling brilliancy. As a contrast to these, Mr. Gould exhibited a 
series of dull-coloured birds (Thamnophili), sJso contained in the col- 
lection, and remarked that this striking difference in the colouration of 
birds inhabiting the same locality was due entirely to their different 
degrees of exposure to the sun's rays ; the brillian%-coloured speeieB 
being inhabitants of the edges of the forests, where they fly about 
amongst the highest branches of the trees, whilst the others form a 
group of short-winged insectivorous birds which inhabit the low scrvh 
in the heart of the dense humid jungle, where the sun's rays can 
rarely, if ever, penetrate. Mr. Gould also remarked that the ooIoqib 
of the more brilliant species from the banks of the Ucayali, — a district 
situated towards the centre of the South American continent, — ^were 
far more splendid than those of the species which represented them in 
countries nearer to the sea; and from A^\a cA£<sQ3&!^«DL<»y«VMk<iQGa- 
sion to observe that birds from t\ie ce«tewX "^T\a q1 wsD&aa«ji!&A ^::<mis^ 
poaaesa more brilliant coIoxlts t\iaii t\xoBfe •\T;\M»^a\^^si%\wwa»x ^TisKDdaab 
Bituationa. This rule applies e^eu V> \>Vi^ ^'^ ^* «as»«^waw^— ^ 
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Tits of Central Earope being far brighter in colour than British sped* 
mens. Mr. Gould had observed a Wne difference between specimens of 
the same species inhabiting Van Diemen's Land and the continent of 
Australia. He attributed this principally to the greater density and 
cloudiness of the atmosphere in islands and maritime countries ; and in 
further illustration of the influence of light upon colour, he remarked 
that the dyers of this country can neyer produce tints equal in bril- 
liancy to tiiose obtained by their continental rivals, and that in England 
they never attempt to dye scarlet in cloudy weather. 

NEW BEDSTABT. 

Mb. Goxtld has described to the Zoological Society a new species 
of Redstart from Erzeroum. For this species, which is nearly 
allied to the common Black Kedstart of Europe, Rutidlla Tithys, 
Mr. Gould proposed the name of RuticiUa erythroprocta, its most 
striking distinction from the European species being the red colour of 
the lower part of the abdomen. 



NEW TANAQEB. 

Mb. Solateb has read to the Zoological Society a paper containing cha- 
racters of two new species of Tanagers, Dubtma awricriasa^ and Tridomis 
porpkyrocephala. Since compiling his list of Bogota Birds, in which Mr. 
Sclaterhad included the first-mentioned species under the namei). cyano- 
eephcUa, he had examined D'Orbigny's types of that bird in the Paris 
Museum, and found them so different frx>m the present as to lead him 
to conclude that they were specifically distinct. This bird is common 
in collections from Bogota. The examples of D, cyanocephala in the 
British Museum were procured by Mr. Bridges in Bolivia. Mr. Sclater, 
in 1854, first noticed a specimen of the second species Tridomis por- 
phyrocephala in the Museum at Berlin under the name Tanagra ancUis 
(TschutU), but having, just previously, had the opportunity of examin- 
ing type specimens of the latter in the collections of Brussels and 
Bremen, he saw at once that the present was a distinct, although closely 
allied, species. He, therefore, now introduced it as new to science 
under the title of Tridomis porphyrocephala. 

NEW HUMMINQ-BIBDS. 

Mb. GK)ULD has brought before the notice of the Zoological Society a 
remarkably fine specimen of Humming-bird, which he had lately re- 
ceived from Ecuador. This new bird is remarkable for its large size, 
deeply-forked tail, and the harmonious hues of its plumage, which, 
although less glittering and metallic than in many other species, is, 
nevertheless, strikingly beautiful. Mr. Gould considered this bird to 
be new to science both generically and specifically ; and as the name of 
Victoria regia had been given to one of the finest flowers of the same 
part of South America, he was desirous of dedicating this new hum- 
ming-bird to the Empress of the French, and he accordingly proposed 
to namo it Eugenia imperatrix. Its native 'h&\n\».\> \a \Jti^ N^sJt K^i.^'Massw 
forests, in the Delgbbourhood of Quito in Ecuador, ^\Let^\}5. ^x«sq5^»"S^ 
insect food from the hell-shaped flowers of t\i© Da^vn®. . . 

Mr, Gould baa also brought before the SocieX.^ \wo Q'Ctv^x \jfc««^^5^ 
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species of hnmmmg-birds, which he believed to be new to Bcienee. He 
stated, that they belonged to that section of the Troohilids to which the 
generic appellation of Heliothrix has been given. Of this form only thxee 
species had been previonsly characterized, — ^namely, JB, awrihu^ H, 
awricvXatus, and H, Barroti, One of these new species, for whioli 
the specific name of Purpnreiceps is proposed, is nearly allied to M, 
Barroti, but differs from that bird in having a much diorter bill, is 
the blue of the head being of a paler purple, and in that blue not bebg 
confined to the crown, but extending some distance down the nape <tf 
the neck. This species was obtained from the districts near Popayan. 
The second species, for which the name of Fhsenokema was proposed, 
has several characters in common with H, aurittu and ff, auricfdahu. 
It differs, however, from both these species in the beautifol metiJlie 
green colouring, extending over the throat and front as well as the 
sides of the throat The habitat of this species is on the River Napo. 

NEW PRION. 

Mr. Gould has described to the Zoological Society a bird which he 
conceived to be a new species of Prion, and which had been captoied 
on the Island of Madeira, or on the neighbouring rocky islets, called 
the Desertas. Mr. Gl-ould also exhibited five other spedes- (fonning 
I)art of his own collection), which he considers to belong to the same beta- 
tiful group, and which had been captured by himself during hisvoyagp 
to or from Australia. The entire series present a great similarity m 
the colour of their plumage ; but a great diversity in the breadA, 
or lateral development of their mandibles, as well as in the fringe-like 
pectinations of ^e base of the upper mandible, this latter chazaoker 
being much more prominent in the larger than in the smaller spedes of 
the group, in which, indeed, it is almost obsolete, if not entirely absent. 
Mr. Gould considered the members of this genus to constitute a yeej 
distinct group among the petrels, quite equal, in point of interest and 
value, to that of the Thalassidromse. For this new species, indubita- 
bly distinct from all previously known, and the only one which ever 
has, as yet, occurred to the north of the line, Mr. GK)uld gave the name 
of Prion hrevirostris, 

EAGLES. 

Wb learn from Skye, that Kenneth Macdonald, trapper to Mr. 
Donald G. Cameron, TalHsker, has shot and trapped on the farm of 
Tallisker, since July last, nine eagles — some of large size, and four 
of the number within a fortnight. An immense golden eagle mea- 
sured across the extent of the wings 7 feet 11 1 inches. Another, a 
white-tailed sea eagle, or Hcdiaetm AlbicUla, measured 7 feet 10 
inches, and was a remarkably fine bird. It grieves one to chronide 
the extirpation of these fine creatures ; but besides being very deetmc- 
tive to game, the eagles carry off young lambs, and cause heavy losses 
on some of the sheep-farms. — Inverness Courier, 



-4.S two sawyers were cutting a log oi ^\«i<»^Mi «;Jk.> *iA \as3w» «s5»»- 
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%t Sunderland, about the centre of the log, a large hole was discoTered, 
LO4 inches in length by 7f inches in breadth, filled with moss, feathers, 
bair, &c., and containing seven bird's eggs, which, from their diminu- 
tire size, are considered to be wren's eggs. The tree, from its immense 
size, is supposed to be of about 150 years' growth. The moss forming 
the wren's nest was as fresh as if it had cmly been pulled yesterday. — 
Dv/rham Chrcyiiicle, 

SIKGTJLAB MOBTALITT AUOKQBT THB SWALLOW TBIBE. 

Mb. E. J. Lowe, in a paper read by him to the British Association^ 
observes : — There has seldom been recorded a more singular circum- 
stance than the Mortality amongst the Swallow tribe which occurred 
QQ the 30th and 31st of May in 1855. The unusually cold weather for 
the advanced season appears to have operated in producing the de- 
staruction of the greater number of this useful tribe of migratory birds ;. 
the severity of tiie weather causing a scarcity of insects (the ordinary 
food of the swallow), and rendering the birds too weak to enable them 
to search for food. On the 30th of May the swallows became so tame 
that they flew about the legs of persons, and could be caught without 
difiByculty, and on the following morning most of them lay dead upon 
the ground or in their own nests. In this neighbourhood (near Not- 
tingham) the greatest mortality was occasion^ amongst the house 
swallow {ffvrundo rutiica), yet solely because this bird predominates. 
Near the Bed Tunnd at Thrumpton there are great numbers of sand- 
martins (Hirwndo riparia)^ and there, in a saw-pit on the banks of the 
river Soar, hundreds congregated and died. At Borrowash, near the 
Derwent river, there are very many white martins (Hi/mmdo wrhiea) ; 
tliey also congregated and died, lying ten and twelve deep on the dif- 
ferent window-sills. Several i)ersons opened their windows, and the 
hozda were very willing to take shelter in the rooms, exhibiting no dis- 
position to depart. Many were kept alive in the different houses by 
being fed with the aphis of the rose-tree, the only procurable insect. 
At Bulwell, Wollaton, Long Eaton, Gbwley, and many other places, 
the same fearful mortality occurred. Farmers opened their barn-doors 
to admit the birds. To ^ow the extent of the deaths, it may be men- 
tioned that at one place where previously there were fifty nests occu- 
pied, only six pair survived to take possession of them. The manner 
in which they congregated was a curious feature in the occurrence. A 
swallow would fly round a heap of dead and dying companions, and 
tlien suddenly dart down and bury itself amongst them. On the same 
days, in the vale of Belvoir, and in parts of Nottinghamshire and Lin- 
colnshire, several hundred newly-shorn sheep perished. 



BIBDS IK THE XUSBUM 07 THB EAST INDIA OOMPAKT. 

Thebe are many valuable zoological collections in Great Britain, 
bat most of them are comparatively useless from want of a catalogue or 
arranged list of the contents. Amons; these ranked tke Muse^usi. Ckl*^^ 
Honourable Bast India Company, which. Vk&a "Miw «e^ %!a. ^mbm^srv^Xs^ 
pabJiabiDg the Arst part of the catalogue oi its OTia^o\o©Rs2^ ^^^'^'^J^'L 
TMsMnaeum luu hem long known as a tkVos^Iq oaft^ -igweass's^KK^ ^si. 
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that department now being catalogued. Among its contents aie fbe 
collections of drawings whic^ have served as the foundations of many <^ 
the species described by Br. Latham, and which still continue as tiie 
sole authority for some of these. All the labours of Sir Stamford Bafflei 
and Dr. Horsfield are there ; as well as the whole or part of the ooDm- I 
tions of General Hardwicke, Colonel Sykes, McClelland, FalconflTi i 
Hodgson, Strachey, Tytler, &c., &c. ' 

The Catalogue has been published under the superintendence of Br. 
Horsfield ; but the actual labour of compiling it has devolved upon Mr. 
F. Moore, the assistant curator, who has executed his work weU. The j 
systematic arrangement proposed by the late N. A. Vigors has been 
followed, and the volume now printed contains the Baptores of the od- 
lection, 103 species, and a portion of the Incesaorea, Extracts firan 
various printed works of the donors of the specimens and drawings sn 
introduced, where they relate to the habits of the species. — Edinhw^ 
New Philosophical Jovmalf No. 2. 

FOOD OF GREQARIOnS FISHES. 

A MEMOIR *^ On the Food of certain Gfregaiious Fishes, " by Dr. Knox, 
has been communicated to the Linnean Society. Struck with the ray 
great difference of opinion among naturalists as to the food of somt 
aalmwiidoif &c.. Dr. Enox was induced many years ago to devote con- 
siderable attention to the subject, the inquiries, of which the remHi 
are given in this paper, having been commenced about the year 1824^ 
and repeated many times since. In the course of Dr. Knox's researdui^ 
his attention was early called to the fact, that in the stomachs and intet- 
tines of fresh sea-salmon {i.e,, of salmon fresh from what, in his opinioo, 
is their only true feeding-ground, the unknown recesses of the oceaa) 
nothing is ever found but a peculiar reddish substance, unlike anything 
known to possess life. On applying to practical fishermen for inform*- 
tion on this subject, he found them all to agree in the opinion that the 
food of the salmon, whilst resident in the ocean, was altogether un- 
known ; and they were equally at fault with regard to that of tiie 
herring. Whilst reflecting on these circumstances, Dr. Enox leamft 
accidentally that, in a lake, or lakes, near Lochmaben, there was • 
small fish in great abundance, which could not be tempted by any baift^ « 
and whose food was entirely unknown. With this fish, the vendace, he ^ 
resolved to commence the inquiry, and accordingly proceeded to visit the jj 
lakes where it occurs. Dozens of vendaces were speedily taken with the 4 
net, and on their stomachs being examined immediately on their being 
removed from the water, they were found to be crammed with thousands 
of entomostracaf or microscopic shrimps. Those first discovered be- 
longed to the genus lynceus, but several other genera were observed, 
and in winter (Dec. 14, 1832) several species of cyclops were most ^ 
abundant. Thus, instead of living on air or water, the vendace doubt- 
Jess consumes daily thousands of minute shell-fish. After giving an 
Interesting account of the habits and general natural history of the ven- 
dace, the author reverts to the more voimedAaXA Oo^^Rit ^i "Viw^^^^x^ thft 
food of gregsiriovLB fishes, his next svib^ect \>em^>i\xft OKkajc. ^i 'vJcta'^'^X 
Bome specimena were obtained iromX^m^«na«tfe,Ni\3£tf2ti.^«t^\wva^^ 
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,Ye fed upon the eatomostraca so abundant in the lake. These, doubt- 
is, form the larger portion of its natural food ; it does not seem, how- 
er, to feed exclusively upon them, as* though shy of taking any bait, 
-will rise to a fly, and the common food of the trout may likewise be 
and in its stomach. The early spring, or grey trout of Loch Leven 
Mch comes into season in December, continuing in condition till 
ay), appears to feed exclusively on entomostrcLCOf while the ordinary 
)ch Leyen trout live on the huccinum, with which the lake abounds, 
ie readily to a fly, and may, no doubt, be taken with a worm, minnow, 
■ any ordinary bait for trout. 

Dr. Knox next proceeds to investigate the natural food of the 
sning, which, when in the deep sea, and in its finest condition, he 
ids to consist almost wholly of various species of entomostracay 
iving met with only three exceptions to this rale among hundreds and 
mdreds of herrings examined at a distance from the shore. Of these 
tree individuals, one had been living on sand-eels, another on what 
>p^u:ed to be small herrings ; and in the stomach of the third were 
und about a dozen small hucdnvma. When taken near the coast, the 
srring is usually about to spawn, at which period it does not appear to 
ed ; but after having spawned, and whilst close to the shores, they 
em to take to other food beside eiUomostraca^ as sand-eels and 
iiimps. Herrings taken off Dunbar, in June, 1831, were found to be 
. this state, the stomach and intestines loaded with putrescence, the 
ih worthless and insipid. Dr. Knox having written to his former 
ipil, Mr. H. D. GK)odsir, for information on this subject, that gentle- 
an, in a letter dated Anstruther, 15th June, 1843, states, that *' the 
^^mostraca are at certain seasons the almost exclusive food of the 
nring. There can be no doubt either that they follow shoals of these 
Qflitacea to prey upon them, for it is only when the latter make their 
tpearance on this coast that the former are seen, and when this food 
most plentiful the herring are in best condition." Mr. GhDodsir adds 
at it is chiefly during the winter and spring months that the herring take 
her kinds of food than the entomostracay the stomach during these 
onths being oftener found empty, and only occasionally filled with the 
rger Crustacea, such as shrimps, &c. ; and he further states that there 
n be no doubt that during the summer months, when the shoals of 
tomostraca, which the fie^ermen term mmdre^ are in great abun- 
Ace, they form the food of a gi-eat number of other animals besides 
e herring. He mentions particularly the common coal-fish, and ex- 
esses his belief that the shoals of cetacea which make their appearance 
the Frith during the herring season, are in pursuit of the maidre, 
td not, as generally thought, of the herring. The salmon, from the 
ne it enters the fresh-water rivers, ceases to feed, properly speaking, 
though it may occasionally rise to a fly, or be tempted to attack a 
nrm or minnow. Whilst living as a smolt in fresh water its food is 
e ordinary food of trout ; but as it never again resorts to this food 
fcer it has once entered the ocean, the question arisea, Qu-^Vii^^t ^^i^rs^'-^ 
hsequentiy feed ? Nothing is ever found in t\ie etomai^^aAVs^A^d^^ 
tie freab-raa salmon but a little xeddiBbi subs^AXice. ^"ni'^k ^1 ^^^sa 
Knox placed xmder the microBcope, aad ah«E ^ cax^Ml ^xMSflcsffliG^^^o-k 
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came to the condosioii that it was composed of the ova of some 

of the Echinodermata. Of the salmon, whilst in the seai tlua is tiie 

e(mBtant and sole food. 

OVA OF THB SALXOB. 

Dr. John Davy has communicated to the Boyal Society "Some 
Observations on the Ova of the Salmon, in relation to the distribntloii 
of Species." The author describes a series of experiments on the ors 
of the salmon, made with the intent of ascerteoning their power of 
endurance under a variety of circumstances without loss of lift, 
with the expectation suggested by Mr. Darwin, that the resnlts 
might possibly throw some light on the geographical diBtribntiaa of 
fishes. 

The details of the experiments are given in five sections. ^ 
results obtained were the following : — 

1. That the ora of the salmon, in their advanced stage, can be exposed OBJIf 
for a short time to the air, if dry, at ordinary temperatures, without low of ttb^ 
but for a considerable time, if the temperature be low, and if the air b« moiit; 
the limit in the former case not having exceeded an honr, whilBt in the latter it 
has exceeded manv hours. 

2. That thevitaliU of the ova was as well preserved in sir satuntedvith 
moisture, as it would have been had th^ been in water. 

3. That the ova may be included in ice without loss of vitality, provided the 
temperature is not so low as to freeee them. 

4. That the ova, and also the fry recently produced, can bear for ■«&• tfaae a 
temperature of about 80° or 82° m water, without mi^riaUy suffering : but Aot 
without loss of life, if raised above 84° or 86°. 

5. That the ova and young fry are speedily killed by a solution of common ssit 
neurly of the specific gnvitj of sea-water, viz., 1026; and also l^ • mtka 
solution of specific gravity 1016. 

Finally, in reference to the inquiry regarding the distribution of the 
species of fishes, he expresses his belief that some of the results may 
be of useful application, especially those given in the second and third 
sections ; inferring, that as in moist air, the vitality of ihe ova is 
capable of being long sustained, they may during rain or fog be eoa> 
veyed from one river or lake to another adhering to some part of an 
animal, such as a heron or otter, and also during a time of snow or 
frost ; and, farther, that other of the results may be useful towards 
determining the fittest age of ova for transport for the purpose of 
stocking rivers, and likewise as a help to explain the habitats, and 
some of the habits of the migratory species. 



ABTIFIOIAL SALMON BBEBDIKa POBD. 

The success of the Artificial Breeding of Salmon in the Bzperi- 
mental Pond formed for that purpose at Perth, in 1853, is now esta- 
blished ; and that long-disputed point which has been carried on with 
pertinacious tenacity between the rival parties of the two opinions for 
many years, — ^viz., as to whether the smolt returns from the sea the 
year it goes down to the new element a grilse, or the year after, is finally 
eettied. Three fine grilse, one of them particularly handsome in shape 
ADd beauty, were lately brongjit, twoiioTiv'S^««\rox\^^ viAc»A^s^sia.<sBe 
of the town's fishisgsat Dan^Msjid^ikiftyoxm^^aa^c&^^kCsszsK^^ 
breedmg poudU The marksy the cutAani^QaiQl ^^^«»^^«»»«^'^^«**^ 
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being completely healed, were evidence to the most sceptical of the 
certainty of the grilse bdng those of the smolts of the pond, liberated 
to find their way to the sea on the 29th of May last. The best fish 
which have just been mentioned, was in length 25| inches, circum- 
ference 124 inches, and weight 54 lbs. The other two from Newburgh, 
not so finely formed, were 3^ lbs. and 5 lbs. respectively. Mr. Buist, 
the session-clerk, of Perth, who has been the life of the experiment^ 
certainly deserves great credit for his patience, perseverance, and atten- 
tion to pushing it towards a consummation. (See also pp. 215, 216, 
217, 218.) 

STOCKING PONDS WITH FISH. 

It is well known that when Fish are confined to a small volume of 
water, the more delicate kinds very soon sicken and die. This is caused 
by their rapidly consuming all the air naturally contained in the water, 
when suffocation takes place. In a recent conveyance of some grayling 
from the river Wye, in Derbyshire, to Scotland, this was obviated by 
attaching a small force-pump to the side of the vessel with a pipe to 
the bottom, by which simple means a constant supply of air was kept 
babbling up through the water, and the necessity of a constant change 
of water saved. The stocking of ponds, lakes, and rivers with new 
varieties of fish, and improved breeds, will now be a comparatively 
easy matter. This was the first occasion on which the invention had 
been tested, and it has been very successful. — North British Daily 
MaU. 

A number of trout, salmon, and other fish hatched in the apparatus 
of Professor Coste, at the College of France, were about a year previously 
cast into the lake of the Bois de Boulogne, the average length of them 
being then from one and a half to two inches. A number of them being 
caoght, in order to ascertain how they were getting on, it was found 
that they had grown on an average from four and three quarters to six 
inches. If the fish had been placed in rivers, such as they generally fre- 
quent, they could not have grown more rapidly. The success of the 
breeding of these sorts of fish in still water may therefore be considered 
as assured. 

SHOALS OF BEAD FISH OBSERVED ON THE PASSAGE BETWEEN MIRIMACHI, 
NEW BRUNSWICK, AND THE PORT OF GLOUCESTER. 

The following is an extract from a letter received from the Bev. W. 
S. Symonds, of Pendock Bectory, Gloucestershire, to whom the par- 
ticulars were communicated by Mr. John Jones, Austrian Vice-Consul 
at the port of Gloucester : — 

*' JSnclosed in a little box is a dried specimen of a small 'gar fish,* 
and a {laper containing notes from the log-book of Captain Parsons, of 
the ship ffarbinger, of the track and dates in which the fish was 
found on the passage between Mirimachi, New Brunsvdck, and the port 
of Gloucester. It was impossible, in the great distance through which 
be sailed, to pull up a ship's bucket without four or five dead ^ax fisk. 
It appears ihe £sb were most numeioua in t\iak\i\d\i\>\xdL<&^^«v^<i^^\iv^ 
the roJeamo band of Iceland, the Azores, t\i^ Caxit^xv^ ^sA'^^a^sss^ 
JuMt Mtrikes : I beUeye, therefore, that t^^ Vjosnauaft ^^3»^ TssaaS^ 

o 
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liaTe be6n destxoyed by submarine volcanic action ; and we may thus 
learn a lesson of the manner in which some of onr fish-beds have been 
formed, and even of the destmction of genera and spedes.'* 

Upon this Sir William Jardine observes : — 
. *^ The above short extract is of very great interest. The specimai 
of the fish itself, as nearly as can be made out from the state in which 
i^ was dried, is the Sygn<Uhu8 cmguineuB — ^a species inhabiting the 
British seas, but having a considerable extent of range southward. Kr. 
Yacrell informs me, he has seen specimens from the latitude of Ma- 
deira ; and this fact is of some importance, as it renders it more pro- 
bable that the destruction was caused by submarine disturbance taking 
place within the zone to which Mr. Symonds alludes." — EdMwr^ 
New PhilosophicaZ JowmoXy No. 2. 

EFf ECTS OF FBOST ON SHELL-FISH. 

The intense frost of last winter — coincident at new moon with a 
stream tide — ^has killed many of the littoral shell-fish around our shozes ; 
and they now lie by thousands and tens of thousands along the beac^ 
On the beach below Portobello, and for at least a mile on the westen 
side of the town, they are chiefly of two species, — SolensiliAjwiy or the 
edible spout-fish or razor-fish, and Mo/ctra stvZtorum^ or the fooFs 
cockle ; both of them molluscs which burrow in the sands above the 
low-water line of stream tides. The spout-fishes when first thzown 
ashore were carried away by pail and basketfuls by the poorer people ; 
and yet of their shells enough remained in the space of half a mile to 
load several carts ; but the fishes themselves, devoured by myriads of 
birds, chiefly gulls, soon disappeared. The mactra, though they may 
be picked up in some places by basketfuls, are less abundant. It is 
probable, however, that both species will be less common on our coasts 
than heretofore, for years to come ; and their wholesale destruction \ij 
a frost a few degrees more intense than is common in our climate, 
strikingly shows how simple, by slight changes of climate, induced \fj 
physical causes, whole races of animals may become extinct. It exem- 
plifies, too, how destruction may fall upon insulated species, while, from 
some peculiarity of habitat, or some hardiness of constitution, their 
congeners escape. There are two species of solen in the Frith, 8, 
siliqua and S, entis^ but we have not seen, on the present occasion, a 
single dead individual of the latter species ; and of at least four species 
of mactra, the Mactra sttUtorum seem alone to have suffered. — Edifi' 
"burgh Witness, 

WINO-RATS OF INSECTS. 

Mr. Newman has read to the Entomological Society a note on the 

Wing-Rays of Insects, in which the author maintains, in opposition to 

the published views of Herold, Kirby and Spence, Oken, Westwood, 

and other distinguished entomologists, that the wing-rays are the sup- 

porta of the membraneous portion of the wing, and in all respect« the 

analogues, aithongh not the Komologaea, oi \\i«i ^^ra^^^sKyoss^ 'ail'OafcVwS.^ 

and that the passage of air, blood, aTid.ii«rv«aAitow^^^«« <2to»5SB!3»\a^ 

simply a proYimaa of nature for thew in»axi\«n!KftRfc Vo- ^ V^ftV^-^ «»S 

eMcient condition, 
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LIOHT FROM THE OENTIPSDE. 

A ooBmspoimENT writes from Batheaston, Bath, that observing npoA 
a window-ciirtain a Centipede, two inches long, to ensure its destmctioh 
he put the insect into a vessel of boiling water, when it emitted from 
its entire body a phosphoric light of a pide violet colour. 



THB SILKWORM. 

Mb. Wes!FWood has exhibited to the Linnean Society some cocoons, 
' and living chrysalides of the Eria Silkworm of India, which feeds on 
l&e castor-oil plant, and which he had received from the Governor o^ 
Halta, through Dr. Templeton ; this being the species, the introduction 
and cultivation of which, in Malta, Italy, and the south of Europe, was 
now attracting so much attention in those countries, as proved by the 
numerous communications presented within the last few months to the 
Academy of Sciences at Paris, by Marshal Yaillant, French Minister 
4)f War, Messrs. Milne-Edwards, Gu§rin-Meneville, J. Geof. St. Hilaire, 
jDumSril, Montague, &c. An extract was read, communicated by Major- 
General Hearsey, from iheJov/nmLoftlie Asiatic Society, on the peculiari- 
ties of the silk of this species of moth, the natural history of which, as 
well asof the Tusseh silk-moth of India, formed the subject of an excellent 
memoir by Dr. Boxburgh, in the Trcmsactions of the Linnean Society, 
Yol. vii. On examining the cocoons, Mr. Westwood had observed that, 
unlike those of the common silkworm and most other moths, which 
were of an entire, oval form, these cocoons were open at one end, which 
was protected by a series of converging elastic threads (like the mouth 
of a rat-trap), a peculiarity which had been long observed in the cocoons 
of the common Emperor moth, Satumia pavonia minor. This pecu- 
liarity, which had also been noticed by M. Dumlril, had been supposed 
to have for its object the introduction of air to the interior of thie cocoon, 
and also the prevention of the ingress of parasitic Ichnevmvonidce, &c. 
Neither of these theories, was, however, considered by Mr. Westwood 
as conclusive ; he thought rather that it was connected with the dis- 
charge of the fluid which most insects emit immediately after arriving 
at the perfect state. The circumstance is, however, of practical im- 
portance in the Eria moth, as it allows the egress of the perfect insect^ 
witiiout injuring the thread of the cocoon, as is the case when the com- 
mon silkworm moth of the mulberry is allowed to escape from its 
cocoon. It is, however, not of so great practical importance as might 
be at first supposed, as the silk-growers never allow the cocoons in- 
tended for winding to produce the moth ; still, those cocoons which were 
set aside in order to obtain the perfect insects for breeding from, would 
also remain iminjured after the escape of the moths. 

The Bombyx cynthia, or Eria silkworm, which, after repeated 
failures, was finally, about two years ago, successfully introduced into 
Malta fcom the East Indies, and for the rearing of which it was hoped 
the climate would have proved peculiarly adapted, has utterly failed -^ 
so that the breed, which appears to have d^^enorra^j^^^ ^-s^sri «^^- 
cessdre tranamatation, has at last become pexiec^^ ei>i\xi5^*0tt& "^^^^^^r^ 
on hatching not having the power to extricate \\.a^ itom. ^i^ttfe^Sa^^^ 
djdng in the process. This result, iu spite oi t\vft ^«a»N» Q«t^ ^^^A ^Nwss^' 

o2 



212 TKAB-BOOK OV FACTS. 

tion that has been bestowed upon the propagation of this species of 
ailkwonn, is the more to be regretted, since, had the Eria met with in 
Malta a climate genial to its nature, it might have been the means of 
introdncing into Europe one of the most yaluable products of the East 
Indies ; for although up to the present period the mode of reeling these 
cocoons is yet to be disco7ered, still it is undeniable that a species which 
yields from five to seven crops of cocoons in the course of the year, 
which by the process of maceration are capable of producing a silk of a 
most beautiful quality, could not but be consider^ an acquiflition of 
Very great yalue. 

M. Gu6rin-M6neville, who was charged by the Paris Society of Ac- 
dimatation to watch carefully over the eclosion of the Oak Silkworms, 
the eggs of which had been sent some time back from China, has pre- 
sented a Beport on the subject, from which it appears that both males 
and females had arrived at maturity at Paris and at Turin. Every- 
thing leads to the belief that the leaves of the ordinary oak of Europe 
will serve as food for these worms ; but, in addition, the acorns of two 
kinds of oak growing in China, and much liked by the worms in qaes- 
tion, have been brought over and planted. M. Gu6rin-M6neyille has 
exhibited some pieces of plush of great beauty, made by a manufactiuer 
of Paris from the silk of the oakworms ; he also produced some yery 
fine specimens of spun-silk obtained in India from the same kind oi 
worm. 

There has been exhibited to the Entomological Society a specimen of 
silken felt formed by the caterpillars of Satumia pavonia media^ 
which were confined separately in receptacles, presenting no salient 
points to which the cocoons could be attached, and so the whole stock 
of silk was spread over the smooth surface. Herr Pretsch states that 
a series of very interesting experiments with these larvae is now in pro- 
gress at Vienna, and promises perfect success. 



NEW PAUSSUS. 

Mr. a. Murray, in a '* Report on the Becent Additions to our 

Knowledge of the Zoology of Western Africa" (read to the British 

Association), notes that a single New Paussus has been found. It was 

on this coast that the first Paussus known was met with. Afzelius 

was sitting at table in the dusk, when a small insect dropped upon his 

paper, carrying two globe-shaped antennae like coach-lanterns on its 

head, both giving out a feeble light. This was the Pausms sphcero- 

cephalita. Mr. Westwood has since described a large number of species ; 

and he seems to question the accuracy of Afzelius, so far as regards 

the light given out by the antennae, as that has not been observed since, 

and many of Uie species have hard and untransparent globes on the 

antennae. The globes in Afzelius's species, however, are semi-trans- 

parent; and the habit of life of many of them would seem to render 

their luminosity not improbable, for t\iey Wve m wA.^ wee^*.. If it 

Js so, it shows how diversely nature someUiuea ac\,* ww^^^t >;jafc ^\sa 

circumstances. Here she provides a l\gVi\» iox \Xife^TVaRs»% VfiSi&\\t 
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•iher instances, where species live wholly in the dark, as in the Cave 
of Gamiola, Eentncky, &c., she takes away their eyes altogether as 
mseless appendages. 

IMPROYBD BEE-HIYE. 

Mr. Dowkib has exhibited to the Entomological Society a Bee-hive 
containing several improvements, the efficacy of which he had proved 
during three years ; consisting, first, of a moveable floor, by means of 
which the essential matter of removing dead bees, &c., in winter, might 
be accomplished without admitting cold air ; secondly, a series of ven- 
tilators to insure the admission of air according to circumstances ; and 
thirdly, an easy method of feeding the bees. 



BRAZILIAN ANTS. 

There have been read to the Entomological Society ''A Description of 
aome Species of Brazilian Ants," by Mr. J. Smith, with observations 
on their economy, by H. W. Bates. Mr. Brayley, referring to the 
habits of one of the species of ants mentioned in this paper, said 
that the immense trains of ants carryiag the mutilated bodies of 
various insects, might illustrate the accumulation of insect remains at 
times seen in the strata of the secondary geological formation ; for if 
tiiese trains had been suddenly covered up, the stratum in which they 
were embedded would afterwards exhibit the same appearance as 
the dei)osits to which he had alluded. 



DEATH prom THE BITE OP THE TARANTULA. 

We find recorded in the Frontier Times (Cape of Good Hope paper), 
an account of the death of the child of Captain Foster, 12th Kegiment, 
a boy seventeen months old, under the following distressing circum- 
stances : — The child was observed to be heavy, and at night fever came 
on. Next day a slight colourless swelling was noticed above the bend 
of the left arm, which was painful on being pressed, but on careful exa- 
mination no marks of injury of any kind could be detected. The fever 
abated under treatment, but next morning the swelling had considerably 
increased, and before night had extended down to the hand, up to the 
shoulder, and over the chest. Conmlsions came on at night, followed 
by difficult respiration, rapid pulse, copious perspirations, and cold 
sur&ce ; and the poor little sufferer expired, under all the symptoms 
of death by a poisonous bite. Just before death a small bladder 
appeared in the spot where the swelling was first noticed, which became 
diEncolonred and livid ; and on examining this vesicle after death, two 
-small punctures could be distinctly seen. Ammonia had been freely 
administered, but the cause was not suspected until absorption had taken 
place to such an extent as to render all treatment unavailing. It is 
supposed to have been the bite of a very venomous species of Mygale 
(Tarantula), which is common in old thatched houses in Ghraham's 
Town— one of which, several inches long, "waa \A\^a^ \ii ^\s:^\asssv 
Fo8ter*B EngUsb servant in the passage oi ^Ai^ Vo^aaa X*'^^ ^t *Oca^^ 
weeks previously. 
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As it is not perliaps generally known that the bite of the Tanntnk 
of this oohmy is poi8<moiis, we may mention that the late Dr. J. Ather- 
stone, when practising in Cape Town, was called to attend a stzong 
laboniing man, a reaper, in the neighbourhood of Pampoene Kraal (we 
beUeve), who, whilst taking np a sheaf of wheat, was bitten by a 
Tarantola on one of the veins at the back of his hand, and in less tibaa 
twelve hours the man died. In Graham's Town also, in 1839, Dr. 
Atherstone attended a carpenter, named Jessamine, who, whilst pnlfiBg 
off some old thatch at Fort England, perceived a large Tarantula in tke 
palm of his hand, which bit him before he could brush it off. He f<^ 
a sense of smarting and itching, but no pain in the part, and though 
no more of it. In two days, however, the back of his hand began to 
swell rapidly, the swelling extending up to the shoulder ; and althoun^ 
the wound (or rather the spot where he was bitten, for no marks coidd 
be perceived) was immediately cut out and cauterised, the whole hand 
sloughed, exposing tiie tendons, and he did not recover for eig^ 
weeks. Two cases of death &om Tarantula bites are also recorded by 
Dr. Graperon in the Q^wrterly Jowmal of Foreign Medicme (1, p. 216), 
as having taken place in the Crimea— one in forty-eight hours, th» 
other in six days ; scarification, the actual cautery, aminoniay &Cy 
▼ere all employed in vain. 

BKATH BT SNAKE POISON, 

Thx Ceylon Examiner mentions the death, from the fangs of a Tie 
Polanga, of a Cinnamon peeler employed in the Cinnamon-garden of 
Mr. C. Y. Beid. The man refused to have the punctures excised, and 
perished some twenty hours after the bite was inflicted. 

The only remedy for the bite of the Tic Polanga, or fnUy grown 
Yellow Cobra, is the immediate cutting out of the part wounded (Dr. 
Einnis, who was bitten in Eandy, in 1838, by a Cobra, in the hand, 
whilst handling it, saved his life by this means), or the plunging into 
the punctures of a red-hot needle, bradawl, or the end of a penknife. 
The Indian Sampoori, or snake-catchers, invariably carry with them a 
small pan of live charcoal with three or four bits of pointed iron in it^ to be 
ready for use in case of being bitten. It has been erroneously stated 
that ** large doses of arrack, or brandy, will frequently cure the suf- 
ferer ;** but we have seen many cases of snake bites, to the lethargy 
and prostration always attending which brandy and arrack would only 
render a £Ektal result doubly certain. — Ceylon TimeSy September 14. 



NEW AOTINIA. 

Mr. E. W. H. Holdbwoeth has read to the Zoological Society a 

paper containing *' Descriptions of two New Species of Actinia from the 

south coast of Devon," which he characterized under the names of 

Actinia pallida and Actinia orT^ata. They were found on the rocks 

JUAT the entnnce to Dartmouth. Haxboui, & ^t\> qI qwx ^^sX^tw ^^kas^ 

which, from its steep rugged character aoA. YvjixsmjajoXi \gtQ^«>(Jiv <cJl ^asa*- 
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veedfl^ presentB a finiitfal hunting-groaiid for those in seardi of marine 
productions. 

HEW SBA AmEMONB. 

Kb. E. W. H. Holdswobth has read to the Zoological Society an 
aooonnt of a New Species of Sea Anemone, which he referred to the 
gemis Scolanthns. His specimens were all found near low-water mark, 
embedded in the fine chalky mud which fills the areyices of the rocks 
at Seaford, near Beechy Head, their expanded discs being just level 
with the sur£EK», but so nearly covered that only a faint, star-like ou^ 
line was visible. On being alarmed, they retire into the mud, their 
extraordinary powers of inversion enabling them to hide at some little 
distance below the surfiice. The body tapers a little posteriorly, and 
tenninates with a rounded base, having a distinct central perforation. 
When closely contracted, the two ends of the body are nearly alike, and 
the animal assumes the appearance of a more or less flattened sphere or 
head, the resemblance to which is much increased by the terminal ori- 
fioes. This bead-like form suggested the specific name of SphoeroideSf 
which Mr. Holdsworth proposed for the animal. 



LIYING TOAD EMBBDBBD IN OOAL. 

Wx find recorded the discovery of a live Toad by the colliers in the 
employ of Messrs. William Ackroyd and Brothers, at their new collieries, 
Horley Main, near Leeds. The Toad was found Embedded in the Coal 
Strata at nearly eighty yards from the surface, and as soon as it became 
exposed to the atmospheric air it commenced walking. The toad was 
jet black when found. It, however, soon began to chimge colour, when 
pat into water, to a lively yellow, with grey spots, and when the writer 
of this paragraph saw it, the colour was life-like. The toad had a tail 
oOf some three indbes in length. A correspondent of the Leeds Mercury 
caUa the discovered animal a frog, and says — ** The eyes are very bright, 
and surrounded with a gold ring. It has four claws on its fore-feet, and 
five (web-footed) on the hind feet. Its mouth is closed, or firmly shut, 
Imt it has two vents, apparently nostrils, on the top of its nose." 

ABTIFICIAL PROPAOATION Ol* SALMON. 

Mb. Edmund Ashwobth has read to the British Association a 
paper ^* On the Artificial Propagation of Salmon at Stormont, near 
Viih." Afber giving an account of previous experiments on this 
snbject, the author proceeded : — On the 19th of July, 1853, a meeting 
of the proprietors on the Tay was held at Perth, for the purpose of 
considering a letter on the artificial propagation of the salmon, written 
by Dr. Esdaile. On that occasion, Mr. Thomas Ashworth, of Poynton, 
explained to the meeting the nature of the operations wMch had been 
carried on at Outerard by his brother and himself, and strongly recom- 
mended the adoption of similar measures in the Tay, under the direc- 
tion of Ml*. Ramsbottom. The proposals of Mr. Ashworth were agreed 
to, and a Committee was appointed to fix upon a suitable looaJliii issc. 
plsnidng of boxes and construction oi ponda. Tl\ift"^ax\^1^^»5i^&^2^ 
who was fifta/rmao of the meeting, and. -wYio "Vjaa ^<;i^irDLTSjas2i^^si«sMw. 
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in the siieoess of these experiments, gave permisnon to the Committee 
to make a selection of any portion of his extensiye estates on whidi to 
cany ont their operations. The situation selected was at Stormo n tfieM, 
1011, near his Lordship's residence. A gentle slope from the ainui 
which supplies the mUl offered every facility for the eqoable flow of 
water through the boxes and pond. Three hundred boxes were laid 
down in twenty-five parallel rows, each box partly filled with dean 
gravel and pebbles, and protected at both ends with zinc grating to 
exclude trout and insects. Filtering beds were formed at the head and 
foot of the rows, and a pond for the reception of the fry was eon- 
structed immediately below the hatching ground. On the 23id of 
November, 1853, operations were commenced, and by the 23id of 
December 300,000 ova were deposited in the boxes. The fish were 
taken from spawning beds in the Tay. The process of fecundalicn 
will best be understood by a quotation from Mr. Bamsbottom*s 
pamphlet, in which he describes the means employed in impregoatiBg 
the ova at Outerard. ''So soon as a pair of suitable fish were o^ 
tnred, the ova of the female was immediately discharged into a tab 
one-fourth full of water, by a gentle pressure of the hand from the 
thorax downwards. The melt of the male was ejected in a simikr 
manner, and the contents of the tub stirred with the hand. After the 
lapse of a minute, the water was poured off, with the exception of 8iif> 
ficient to keep the ova submerged, and fresh water supplied in its 
place. This also was poured off and fresh substituted previons to 
removing the impregnated spawn. The ova were placed in boxes as 
nearly similar to what they would be under the ordinary course of 
natural deposition as possible, with this important advantage : in the 
bed of the river, the ova are liable to injury and destruction in a 
Taiiety of ways ; the alluvial matter deposited in time of flood will 
often bring the ova too deep to admit of the extrication of the young 
fry, even if hatched ; the impetuosity of the streams when flooded 
will frequently sweep away whole spawning beds and their contents. 
Whilst deposited in boxes, the ova are protected from injury, and their 
vivification in large numbers is thus rendered a matter of certainty, 
and the young fish reared in safety. 

On the 31st of March, 1864, the first ovum was observed to be 
hatched, and in April and May the greater portion had come to life, 
and were at large in the boxes ; in June they were admitted into the 
pond, their average size being about an inch and a half in length. From 
the period of their admission to the pond the fry were fed daily with 
boiled liver, rubbed small by the hand. Notwithstanding the severity 
of the winter, they continued in a healthy condition, and in the spring 
of the next year were found to have increased in size to the average 
of three and four inches in length. On the 2nd of May, 1855, a meet- 
ing of the Committee was held at the pond, to consider the expediency 
of detaining the fry for another year or allowing them to depart. A 
comparison with the undoubted smelts of the river, then descending sea- 
waida, with the fry in the ponds, led to tVve COTi^i\\j«vaii ^(^aa.\.^i^afc \^MwEt 
were not yet smelts, and ought to \)e de\«iTve^. ^^cnXfc^a^vj^^&wR- 
»a«/-^ T^., on the 19th of May, a second mefc\.VTi^ ^^ V^^<^ vd.^ai^- 
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qiieiioe of great numbers of the firy having in the interim assomed the 
migratory dress. On inspection it was found that a considerable por- 
tion were actually smelts, and the Committee came to the determination 
to allow them to depart Accordingly the sluice communicating with 
the Tay was opened, and every facility for egress afiforded. Contrary to 
expectation, none of the fry manifested any inclination to leave the 
pond until the 24th of May, when the linger and more mature of the 
smelts, after having held themselves detached from the others for seve- 
ral days, went oflf in a body. A series of similar emigrations took place 
until fully one-half the fry had left the pond, and descended the sluice to 
the Tay. It has long been a subject of controversy whether the fry of 
the salmon assume the migratory dress in the second or third year of 
their existence. So favourable an opportunity of decidingthe question 
as that afforded by the Stormontfield experiment was jSt to be over- 
looked. In order to test the matter in the fairest poj^le way, it was 
resolved to mark a portion of the smelts in sucL/omanner that they 
might easily be detected when returning as grihpi^ A temporary tank, 
into which the fish must necessarily descend/was constructed at the 
junction of the sluice with the Tay ; and a/the shoals successively left 
the pond, about one in every hundred law marked by the abscission of 
the second dorsal fin. A greater nunroer was marked on the 29th of 
iHay than on any other day, in alj^out 1200 or 1300. The result 
had proved highly satisfactory. Inithin two months of the date of their 
liberation, namely, between ^y 29 and July 31, twenty-two of the 
young fish so marked when^ih the state of smelts on their way to the 
sea were, in their returois^ migration up the river, recaptured and 
carefully examined ; iM conclusions arrived at were most gratify- 
ing, and proved what has heretofore appeared almost incredible, namely, 
the rapid growth of^ the young fish during their short sojourn in the 
salt water ; this ffb may be considered as still further established by 
observing the i^K6ieased weight according to date of the grilse caught 
and examin^': those taken first weighed 5 to 541b., then increasing 
progressiva to 7 and 8 lb. ; whilst iJbe one captured on 31st of July 
weighed^ less than 94 lb. In all these fish the wound caused by 
markw was covered with skin, and in some a coating of scales had 
forDwd over the part. Although twenty-two only are mentioned, the 
^flmig of which rests on indubitable evidence, nearly as many more were 
Sported from distant parts ; the weights and sizes of these had not 
^ been forwarded. The experiment at Stormontfield has afforded satis- 
factory proof that a portion at least of the fry of the salmon assume the 
migratory dress and descend to the sea shortly after the close of the 
first year of their existence ; and what is far more important in a prac- 
tical point of view, it has also demonstrated the practicability of rear- 
ing salmon of marketable value within twenty months from the depo- 
sition of the ova. A very interesting question still remains to be 
solved. At what date will the fry now in the pond become smelts ? 
Hitherto, they have manifested no disposition to migrate ; and if the 
xlveijr coat of the smelt be not assumed 'taiVV t\i^ ^v^ti^ q1 ^%>^^^ ^ 
owrioua anomaly would present itself. Bome oi \Ai^ ^ %J^ «a^s2s^& "'t^^ 
for the £rst time, be descending seawards, oi V^i-fc ^b^^c^-gi ^cvjsgp^* ^^ 
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2 OS. ; some aa grilae wm be taking their second deptrtoie to the Ma ; 
and others still more adTanced will even have completed their aeomd 
migration, and return to the river as salmon 10 or 12 lb. in weight. It ' 
is much to be desired that the experiment at Stormontfield cosld he i 
continued for a year or two longer, till the links in the chain of evi- I 
dence now wanting to complete the natural history of the salmon shoild 
be obtained. 

Sir W. Jardine expressed the obligation of naturalists, sportsmen, 
and epicures to tiie originators of these experiments. He thought, how- \ 
ever, it was most desirable to fix the nomendature of tie yonog 
salmon, to abandon the local names of parrs, smelts, smolts^ &e., 
and to adopt one name that should be recognised by natonliBtB 
and experimenters all over the country. There seemed now lo 
doubt of the irregularity of the growth of the salmon In its 
earlier stages. He had himself caught grilses not more than 
6 or 6 oz. in weight, but which were perfectiy distinguishable tnm 
smelts ; and in 1832, a very dry year, when no flood occurred in the 
Tweed to take down the later shoals of smelts, Mr. Selby, of Twisel, 
had caught grilse of 11 lb. in weight, which he (Sir William) ooitfi- 
dered to be tiie fry of that year wMch had never left the river. Bat 
he regarded the irregularity in the growth and in the time of departue 
of the young salmon as a natural fiact, and not merely a dronmstanoe 
of artificial breeding. Sir Philip Egerton stated that not only did the 
smolts or parr go down the liver and come up as grilse of i or 51b. 
weight, but he had seen marked grilse come up the river as salmon, 
weighing 12 lb. He did not think, however, that salmon when they 
went down came back any bigger. Mr. Ashworth said he had known 
salmon to go down weighing 10 lb. and come up weighing 20 lb. Sir 
Philip Egerton, in' reply to an observation made by Ih:. Lankester, 
stated that the subject of legislating for the artificial production of 
salmon had been very often considered by the Legislature, but the dif- 
ficulty lay in securing propertyin the fish produced. The proper plaee 
to breed salmon was at tiie heads of rivers ; but as the sabncm cane 
np from the sea they would be caught by proprietors lower down, and 
no benefit accrue to the individu^ who bred them. There was no 
doubt the quantity of salmon might be enormously increased by the 
process recommended. (See also pp. 208, 209.) 

TRANSPARENT ITSH. 

Professor KOllikbr, of Wurzburg, has exhibited to the British 

Association *' Specimens of a Transparent Family of Fishes, from the 

Coast of Messina." Although all transparent, they belong to different 

genera and species. The only fish with which they can be compared is 

the amphioxus, but this is a cartilaginous fish, whilst these belong to 

the osseous fishes, and must be placed near the eels. The genera to 

which they belong are Leptocephalus, Helmicthys, Hioprorus, and 

Telnma, These fish have not red blood, but blood corpuscles were 

preaent. The muscles are perfectly tt«iispai%Ti\.. ^\iea\y^\i^^%'d3a»^«ai6k 

imd transpaient. The Professor ^kewiafc %TijaV«Ju^ «. Ti«^ ^xvM^awwa. 

P&radte, which he had found pann^tVc upoTi e. j.^^e» ^i^\^^^ 

to the genuB J^urus. He p^poaed V> ee^^^ ^x«^x.x«^\>i ^V^ ^^^ 
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) Lophnia. He also ezMbited the male of the Argonaut^ which iai 
an eight-armed creature, much smaller than the female. One of its 
coght arms is enormously enlarged, and retains its life after separa- 
tion from the body of the animal. It has been described under the 
name Hectoootylus, and was at one time supposed to be a parasite on 
the body of the female argonaut. 

XANA0EMEHT Ol* AN AQXTAIlIXrx. 

At the late Meeting of the British Association, Mr. Warrington 
pointed out that a temperature below 45° destroys many forms of anunaT 
life, especially Crustacea ; whilst a temperature exceeding 60° Fahr. is 
deetnietive of both animal and vegetable life. Too great exposure to 
light is also destructiYe of creatures kept in the Aquarium. 

Dr. Fleming related, in connexion with the subject of keeping ani* 
Bala in sea-water, that he had in his possession an Actinia, originally 
eaptured by Sir John Dalyell, that had now been in captivity twenty* 
eight years. 

Mr. J. Price read to the meeting some ** Notes on Animals," which 
comisted principally of directions for aerating the water of the marine 
aquarium by means of a moving tank, with suggestions for removing 
piatrid matter from the water, &c. 



BOTANY. 

B7FE0I8 OV THB WIKTS& 07 1855 UPON VEGETATION AT 
ABERDEEN. 

Db. Diokh has read to the British Association some remarks on this 
salgeot. The lowest temperature was recorded on the 15th of February, 
^riz., minus 1° of Fahrenheit's thermometer, the mean temperature of the 
eslure month having been 26*8° Fahr. The effect of such severe frost 
was very considerable on many plants which for several years previously 
had been in a thriving condition, and were supposed to be sufficiently 
hardy to be fitted for the garden or the forest. For the detaUs, see the 
Athencemn, No. 1456. The Bev. U. Higgins stated, that the effect of 
the above severe cold had been to cause many plants to flower and fruit 
which did not usually do so. He stated that in a briaiium, where he 
was cultivating British mosses, six species of sphagnum had fruited that 
he had never before seen in fruit. He also observed, that, although 
it had been anticipated that the severe cold would destroy all insect life, 
during this summer there had been an unusual number of insects pro- 
duoed. Professor Balfour said, it was a curious fact that our native 
plants had suffered more than those which were exotic. Mr. N. B. 
Ward stated, that cold acted upon both plants and animals much more- 
during a wind than when the air was stUl. Hence, in his cases plants 
grew much better at the same temperature than in the open air. Mr. 
Dawson, of Nova Scotia, observed tiiat, in America, winters with atfaea:- 
usting Avstand thaw were much more deatruc^i-^^ ol'^'fc\Jaaa\.^T5S«a^^ 
aakl, ProfeeaorAllmaa gave an account oi t\ift eSftft\& ^^ ^^^^"^Sss^ 
JSe thought the same species of plants "were xdlot^ -^aSafiSo^i ^1 <5^^ '^'^ 
narthem than ia southern situationa. l>x. "Kleimnft ^«^ ^^x^c^assa. *«* 
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a well-known fact, that wind deflected from a wall is much more destrue- 
tiTe in its effects than a direct current of air. 



GUTTA PEBCHA. 

Me, James Motley writes, in Hooker's Journal of Botany : — **0f 
the Gutta Percha very small quantities are now brought to Singapore; 
it has become a manufactured substance. A vast variety of its gam, 
at various prices, from three to thirty dollars a picul, is brought in by 
the natives. Some of these are deep red, some quite white, and many 
of them are hardly coherent, breaking down and crumbling between 
the Angers. These are cut and broken up, and cleared from the senps 
of bark and wood which are generally found among them ; they 9Xt 
then boiled in an iron pan with cocoa-nut oil, and stirred until tho- 
roughly amalgamated. This mixture is allowed to cool again, when it 
is broken up and re-boiled with more oil, sometimes as often as four 
times, or until the mass acquires a certain tenacity. The good gtttta 
percha, sliced into thin shavings, is then added in greater or less pro- 
portion, according to the quality of the basis, and the whole well 
mixed. The Chinese who do this are very skilful, and manage to pro- 
duce from a great variety of gums a very uniform article, — wonderraOy 
so, when it is considered that the gum is bought by the merchants in 

very small quantities at a time as the natives bring it in 

There seems to be a great mystery about the gutta-percha trees. I 
was in the heart of their country, and yet could get nobody to show 
me a single tree. I think the fact is, that they have all been long ago 
cut down within any reasonable distance of the settlements. I saw 
large quantities of the gum, though none of the best quality, on the 
Indragiri. I think I can distinguish at least five sorts, which are pro- 
bably the produce of different trees ; or rather five classes of gams, 
for perhaps the species are many more, yet, though I offered great 
inducements, I could not get even a leaf. Of course, if I had gone op 
with time at my disposal, I would have seen the trees in spite of all ; 
for I should have gone into the woods with the collectors, and this I 
hope some time to be able to do. The Gum Benjamin, another great 
staple here, I saw collected. The trees are about eighteen inches dia- 
meter, with small low buttresses to the roots ; these are notched with 
fb chopper, and produce the ordinary quality of the drug. The best, of 
a light buff colour and dense substance, is procured from wounds in 
the uncovered larger roots, and the common or Foot Benjamin is pro- 
cured from the trunk of the tree. The oil of the seeds is valued as an 
application to boils ; it is probably of little use." 

Dr. Hugh Cleghom, of Madras, in a letter to Professor Balfour, 
states that Colonel Cotton, of the Madras Engineers, had sent him a 
piece of Gutta Percha from the Wynaad, with a twig of the tree pro- 
ducing it, which is a true Isonandra. It is believed that the tree 
grows abundantly in Malabar. As telegraphic lines stretch across our 
peninsnla, the importance of the discovery can scarcely be overrated, 
now that the forests of Singapore axe -weWm^Ja ^lik^xsLsXfc^. ^"C^^a^^- 
vemment will take means to preserve a -wVoVeea^fc ^e^TxxriCvs^ '\a. *Qft& 
present instance, by making the forest xw xo^aVw, ot ^\. ^ ^-^'Botai 
placing the trees under strict conservancy. 
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CAOUTCHOUC IN SOUTH AMEBICA. 

Caoutchouc is procured in the Amazon and Kio Negro districts, 
from various specimens of Siphonia. Spruce noticed seven or eight 
species which yielded the substance. In the Amazon, India-rubber is 
eaUed zeringue, which is a corruption of the Portuguese word seringa. 
The India-rubber collectors are denominated seringueiros. Alum acce* 
lerates the coagulation of caoutchouc, while ammonia keeps it in a 
^id state. Seringa trees are tapped about Par4 during the dry season 
£rom June to December. On the Upper Rio Negro and Lower Cassi- 
qniare, the plants which yield the seringa are Siphonia IrUea, Spr., 
and S. brevifoUa, Spr. They are called long-leaved and short-leaved 
seringa. Their average height is 100 feet. The seringa of Par4 is 
Siphavda brasUierms, Willd. SipJionia elasticttf Aubl., also yields 
caoutchouc near the Barra. Siphonia Spruceanay Benth., is another 
caoutchouc tree. It grows about the mouths of the Tapajoz and 
Madeira* On the Uaup^s there are other caoutchouc trees, probably 
belonging to Sapotacese (Micrandra of Bentham). The Kio Uaupes 
joins the Bio Negro a little north of S&o Gabriel, and its course is 
nearly coincident with the actual equator. Many species of ficus and 
artocarpus also yield caoutchouc in South America. The &milies of 
figs and artocarps abound towards the head-waters of the Bio Negro 
and Orinoco. — Hooker's Journal of botany, July, 1855. 



SABSAPABILLA. 

Thb following is an extract from a letter from Mr. Spruce, dated 
Bio Negro, February 5, 1855, and appears in Hooker's Journal of 
£otany, August, 1865 : — 

" Sarsaparilla is growing scarce and difficult to obtain on these rivers, 
and is now found only at the head-waters of some of the tributaries of 
the Bio Negro, Orinoco, and Cossiquiare. Lower down the same 
skxeams it seems to have been all uprooted. Those who go to gather it 
muit spend four or six months in the forest, and endure all sorts of 
privations. I have never in the whole course of my wanderings come 
acrofls one of the species of smilax which affords sarsaparilla of com- 
merce, though I have gathered numerous species of that genus. But, 
in 1852, I saw plants of a smilax near S&o Gabriel (and I sent spe- 
dmens of the leaves and fruit to Kew), which had been brought from 
the Canabris, and from which I saw the roots extracted and dried for 
sale. 

" Those who go to collect sarsaparilla tell me they are guided by 
three characters : — 

1. Many stems from a root. 

2. l^ckles of stem closely set. 

3. Leaves thiu (not coriaceous). 

<< I am assured that the species of smilax possessing these characters 
united have also numerous long roots, radiating horizontally from 
the crown ; while the single-stemmed species have only a solitary tap- 
root 

**Iam awAre that the Jamaica 8aT8&paT\W& \s B»jA.Vi ^ssstoss^^^** 
better price in the market than that ol 'PaI^^i^x^'V^^^^''^^**^ 
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been planted in that island. Of the sanaparilla collected in the xspgia 
tributaries of the Orinoco, of the Bio Negro, the greater portion goes to 
the Far^ market, where it fetches a better price than at Angostaa. 
I am not aware that it enters into the commerce of any other port ii 
Venezuela except Angostura ; and it is curious if the same sarsapariOa 
coming to England by way of Jamaica sells for double the prioe that ifc 
fetches when sent by way of Par&." 

PEOAISKSA. 

Db. T. Thoxson has read to the Linnean Society a i>aper by Dr. J. 
D. Hooker and himself on '* Decaisnea," a remarkable genus of LariU' 
taibdUce, This interesting plant, which was originally diBcoyered it 
Bhetan, by the late Mr. William Griffith, and subsequently met with 
by Dr. Hooker in Sikkim, is briefly referred to by Qiiffith, in Ui 
Itvnerary Notes, under the name of SlcLchia insignis. That naiM^ 
however, having, before the publication of these Itinerary N^Ui, 
been applied by Griffith himself to a genus of palms, Drs. Hooker and 
Thomson propose to designate the genus Decaisnea, after H. J. De- 
caisne, the author of an admirable treatise on the *' Lardizabalen^** the 
small but singular natural order to which it belongs. The plaoti of 
this order are very generally characterised by the distribution of the 
ovules over the whole surface of the ovaries, as well as by their mofe at 
less digitate leaves. The genus Decaisneay however, differs from hi 
allies in having simply pinnated leaves, and in the disposition of ito 
ovules ; these are arranged in a double series, along elevated lineup on 
each side of the ventral suture of the ovaries, which are extcznaUj 
very similar to those of Holboellia, The ripe fruit is a lazge and 
s^reeably flavoured pulpy follicle, dehiscing along the ventral satnr^ 
and disclosing to view the shining dark brown or blackish seeds. It is 
an erect shrub, with large leaves, and bearing elongated terminal 
racemes of greenish white flowers, slightly tinged with purple, closely 
resembling those of other Lardizahalece, It inhabits the eastern Hima- 
laya, at an elevation of six to ten thousand feet. 



ON BEEOH-OIL. 

Amokost the various kinds of Oil used in Northern (Germany, egp^ 
cially the kingdom of Hanover, for culinary purposes or as materiab 
of combustion, that extracted from the nuts of the Beech (Fagtu 
sylvatica, Linn.) is, on account of its numerous good qualities, deserv- 
ing of notice. Beech-oil does not play a prominent part in commerce, 
nor is it likely to do so, owing to the fact that it cannot be procured in 
large quantities ; the country-people who collect the nuts, or cause 
them to be collected, use the greater part of the oil extracted from them 
in their own household, and only dispose of the remaining fraction. 
This is the reason why it is impossible to give even a rough estimate of 
the quantity annually produced. About Hanover the nuts are gatherod 
towards the end of October, or the beginning of November.- This ii 
done either hy picking up by band \,\io»& ^wY^vJNi \vaM^ iiji^«ft. \ft -Osa 
ground, or by spreading out lurge sbeeta "ondet ^^ \it««& «si^\)«d2<Q2&%*Obs 
brancbea with poles, so as to caaae ihe iiuXa \ft «fc^fiiKwi^ix«Bx ^^ms 
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The Iftttier process appears, at first sight, the least expensiye ; but as 

^ the good nuts hare to be separated firam the bad (abortive) ones, it is 

B» finrnd on closer examinatioa to be just the contrary. In 1854, about 

25 lbs. of nuts sold in Hanover for eighteenpence ; 25 lbs. yield about 

^, dibs, of oil, lib. selling for about sevenpence. The oil is of a pale 

ydlow colour, and has an extremely agreeable taste. It is often 

adulterated with walnut-oil ; the latter is even sold as beech-oil, and 

that may account for the difiference of opinion entertained respecting the 

^ quality of the beech-oil. The townspeople use it chiefly as salad oil, 

bat the peasantry employ it generally as a substitute for butter, &c., 

and only when there has been a good harvest of nuts, for burning in 

their lamps. The husks are, after the oil has been expressed, made 

into cakes about nine inches square and one and a half inch thick ; 

these are used for fael, and not given, as some people imagine, as 

food to cattle. — WUhelm E, G, Seerrian^ in ffooher^a Journal of 

JMon^, June 1865. 

r- OHIKESB VEaBTABLES. 

Mr. Hbitdbbsov, the well-known agriculturist, has published a 

' weik upon the Chinese potato, Discorea batatas. The plant, he says, 

is not liable to disease, and yields twenty-four tons to the acre. It 

Sfipears, too, that a highly nutritious pea &om China has been tried in 

FiBOoe, and with marked success ; and the Chinese sugar-cane is found 

I to grow well in Belgium, and produce, as is estimated, 100 gallons of 

I eider to the acre, and a large amount of fibre fit for the manufacture of 

psper. The Geographical Society of Paris has given one of its medals 

to Monsieur Montigny, consul at Shanghae, as a reward for his having 

I sent over the potato alx)ve mentioned, with some other useful plants, and 
I tlie oak silkworm. 

PLAHTS FOR PAPER MANUFACTURE. 
I The following memoir "On Papyrus Bonapartea and other plants, 
I wMch can furnish Fibre for Paper Pulp," has been read to the British 
I Association by the Chevalier de Claussen, who commences by ex- 
. plaining what the paper manufacturers want. 

They require (says the author) a cheap material, with a strong fibre, 
easily bleached, and of which an unlimited supply may be obtained. J 
will now enumerate a few of the different substances which I have ex- 
amined for the purpose of discovering a proper substitute for rags. 
Sags containing about 50 x>er cent, of vegetable fibre, mixed with wool 
or silk, are regarded by the paper-makers as useless to them, and 
several thousand tons are yearly burned in the manufacture of prussiate 
of potash. By a simple process, which consists in boiling these rags in 
caustic alkali, the animal fibre is dissolved, and the vegetable fibre is 
a,vailable for the manufacture of white paper pulp. Surat, or jute, the 
inner bark of corchorus indicus, produces a paper pulp of inferior 
quality, bleached with difficulty. Agave, phormium tenax, and 
banana of plantain fibre (Manilla hemp), are not ot\L^ ex-^^v^s^^^^s^*"** 
JB nearly impossible to bleach them. Tlie bajxaiiaii \e8b^«& ^oijXakXssL ^S^ ^^st 
cent of £bre. Flax would be suitable to xepVacft T%%ft Va.^v^'t ^s^a^- 
^9etujv, but the high price and soaxdty oi it, ciwaaft^^«c^(Xi\y3 HJaa^^s^^ 
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and partly by the injudicions way in which it is coltiyated, prevents 
that. Six tons of flax straw are required to prodnoe one ton of flsx 
fibre, and, by the present mode of treatment, all the woody iMurti, or 
shoves, are lost. By my process, the bnlk of the flax straw is lessened 
by partial cleaning before retting, whereby about 50 to 60 per cent of 
shoves (valuable cattle food (are saved, and the cost of the fibre reduced. 

By the foregoing it will be seen that the flax plant only pro- 
duces from 12 to 15 per cent, of paper pulp. All that I have sud 
about flax is applicable to hemp, which produces 25 per cent, of 
paper pulp. Nettles produce 25 per cent, of a very beautiful and easily 
bleached fibre. Palm-leaves contain 30 to 40 per cent, fibre, but . « 
not easily bleached. The bromeliacesB contain from 25 to 40 per cent, 
fibre. Bonapartea juncoides contains 35 per cent, of the most beau- 
tiful vegetable fibre known. It could not alone be used for jMiper pulp ; 
but for all kinds of manufactures in which fiax, cotton, sUk, or wool 
are employed. It appears that this plant exists in vast quantities in 
Australia ; and it is most desirable that some of our large manu&ctuiers 
would import a quantity of it. The plant wants no other provisionarypze- 
paration than cutting, drying, and compressing like hay : the >^lft«^^ 
and finishing of it may be done here. Ferns give 20 to 25 per oeot. 
fibre ; not easily bleached. Equisetum from 15 to 20 x>er cent, inlb- 
rior fibre, easily bleached. The inner bark of the limetree (tilea) gives 
a fibre easily bleached, but not very strong. Althea and many mal- 
Tacese produce from 15 to 20 per cent, paper pulp. Stalks of besos^ 
peas, hops, buck-wheat, potatoes, heather, broom, and many other 
plants, contain from 10 to 20 per cent, of fibre, but their extraetkia 
and bleaching present difficulties which will probably prevent their use. 
The straws of the cereals cannot be converted into white jMiper palp 
after they have ripened tlie grain ; the joints or knots in the stalks are 
then so hardened that they will resist all bleaching agents. To iizH)duce 
paper pulp from them they must be cut green before the grain appears, 
and this would probably not be advantageous. Many grasses contain 
from 30 to 50 per cent, of fibre, not very strong, but easily bleached. 
Of indigenous grasses, the ryegrass contains 35 per cent, of paper pulp, 
the thalasis 50 per cent., arranatherium 30 per cent., and dactylis 80 
per cent., carex 30 per cent. Several reeds and canes contain fit>m 80 
to 50 per cent, of fibres easily bleached. The top of the sugar-caae 
gives 40 per cent, of white paper pulp. 

The wood of the conifei-se gives a fibre suitable for paper pulp^ as 
I discovered when making flax-cotton in my model establishmoit 
at Stepney. I remarked that the pine- wood vats in which I 
bleached were rapidly decomposed on the surface into a kind of paper 
pulp. I collected some of it, and showed it in the Great Exhibition ; 
but as at that time there was no want of paper material, no attention 
was paid to it. The leaves and top branches of Scotch fir produce 25 
per cent, of paper pulp ; and sawdust, the shavings of wood from Scotch 
£r, give 50 per cent. pulp. The cost of reducing to pulp and bleaching 
pine- wood will be about three Umea t\i«A. o1\>\«8j(^iv."?>t^-s^. 
As none of these substances or planta vtoxjX^ etsMvt^^ ^a.*C>sSi <s^ iS^ 
points the vrants of the paper-mateta, 1 con.\i»»ft^"nii x«a««^t»^%s 
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at last remembered the papyrus (the plant of which the ancients saade 
their paper), which I examined and found to contain about 40 per cent. 
ci strong fibre, excellent for paper, and very easily bleached* The only 
point which was not entirely satisfactory was relative to the abundant 
supply of it, as this plant is only found in Egypt. I directed, therefore, 
my attention to plants growing in this country, and I found, to my great 
■tttisfieujtion, that the common rushes (juncus efusus, and others,) con- 
tain 40 per cent, of fibre quite equal, if not superior, to the papyrus 
fibre, and a perfect substitute for rags in the manufacture of paper, and 
that one ton of rushes contains more fibre than two tons of flax straw. 



ALOE-WOOD, on ALOES OF SOEIPTURE. 

Tms fragrant wood appears to be produced by AquUaria AgaUochum. 
The tree is called in Hindi and Bengali, Aggur, Agar, or Uggor; it is 
also denominated Uiid, and the Arabic name is Aghaluji. Sanscrit 
wxiters give three varieties of Aloe- wood — 1. Aguru, the common sort; 
2. CiUKguru, or black aloes, being of a darker colour than the common 
kind; 8. Maugaly^, or Maugalyagura, having the fragrance of the 
Kallica or Jasminum Sambae. The name AgaUochum appears not to 
be derived from the Arabic, nor from the Hebrew Ahalim and Ahaloth ; 
but from the Indian name Agaru, or with the Sanscrit pleonastic termi- 
nation cttf Aguruca. It may be stated that the Portuguese Pao de 
Aquila, as noticed by Bumphius, is an undoubted corruption of the 
Arabic Aghiluji and the Latin AgaUochum ; and it is by a ludicrous 
^lafaiTrA that from this corruption has grown the name Lignum Aquilse, 
whence the genus of the plant now receives a botanic appellation, and 
▼hjch many authors have vainly attempted to distinguish from the 
Idgnum- Aloes and Calambac. The generic and specific names of this 
plimt are thus both drawn from the same original term. — Colebrookey 
ffi JAwMcm TrcmsctctionSy xxL 

ORIGIN OF THE CULTIVATED WHEAT. 

Much interest has been excited of late by the statements of M. Fabre 
and IC Dunal, who affirm that the Cultivated Wheat (Triticum 
JMiivwm) is a variety of a grass called JBgUopa ovata, found in the 
south of Europe. This grass, under cultivation, is said to assume the 
form called jEgUopa trUicoideSy and finally to become wheat. M. Fabre 
says that the complete change was produced in twelve years by constant 
cultivation. If this view is correct, then botanists are wrong in sup- 
posing wheat to be a Triticvmy and it must be regarded merely as a 
sport of JSgilopa^ kept up entirely by the art of the agriculturist. We 
do not see common wheat in a wild state, but we meet with the grass 
whence it is derived. Wheat would seem to be a variety rendered per- 
manent by cultivation. These opinions of Fabre have been supported 
by strong evidence. Of late, however, M. Godron has published a 
paper in the AvmaUa des Sciences NaiureUes, in which he maintains that 
JBffUops trUicoidea is not a mere sport of uEgilopa ovatay but tbB.t> \& v&, 
a hjbrid between the cultivated wheat an^ i\is& \a\Xfcx ^^^X^. ^^S^«^ 
BtAtement aeema, at ail events, to con&rm t\ie Vdca ^attaX.^\\fi»^ ^'^^I?^ 
.SgUop areneMrlytdlied plants, for TayYoiaa aac^ tmA. «»sai V^**^***^ 
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except between plants which reeemhle each other doedy. This woald 
be the first known instauce of a hybrid among grasses. There can be 
no doubt that the wheat and i^ilops oTata are congeners, and that 
they exhibit evident marks of resemblance in the form of tiieir cazy- 
opsis. There appears, therefore, to be mnch plausibility in the state- 
ment of Fabre, and the hybridization spoken of by M. Gbdron may be 
merely such as would occur between varieties of the species. The 
matter is therefore by no means settled, and further experiments are 
required. — Edinhv/rgh New Philosophical Journal, No. 2. 



WELLINGTONIA GIOANTEA. 

Db. Torbet has recently had an opportunity of counting the circles 
in a complete radius of the trunk of tiie famous Wellingtonia, now ex- 
hibited at New York, and he finds that they are 1120 in number. 
From the data furnished by Dr. Torrey, we learn that^ on the radios 
examined, the 



Inches. 

First 100 circles occupy a\ ,-, 

breadth of ...../ ^^* 

Second do 14 

Third do 12i 

Fourth do 13 

Fifth do 161 

Sixth do 8f 



Inches* 

Seventh 100 circles occupy -> -, 
abreadthof . . ./ ^t 

Eighth do 11 

Ninth do 10 

Tenth do 11 

Eleventh do nj 

The remaining 20 layers . . 1 



There are 1120 circles in a semi-diameter of 185 inches, or 11 feet 3 
inches. The facts show that the tree lacks about three centuries of 
being half as old as it was said to be. Its enormous size is owing rather 
to its continued rapid growth. Gray thinks that there is no adequate 
specific difference between Wellingtonia and Sesquoia, and that the 
tree must henceforth be called Sesquoia gigantea. — SiUimaiCs America 
Journal, Vol. 18. 

TRUPPLES. 

The art of producing Truffles, which has long been sought for, but 
always without success, has (says the Union) been discovered. IL 
Bousseau, a wealthy inhabitant of Carpentras, instead of attempting to 
cultivate the plant itself, thought he might produce it by cultivating 
the tree, a certain description of oak, around which it is chiefly found. 
He, therefore, about eight years ago, planted a number of acorns from 
that species of oak, and they sprung up and are flourishing. He re- 
cently commenced his propagating truffles beneath the young oaks, and 
has obtained a large quantity of excellent quality. 

An interesting paper on Truffles and Truffle-hunting has lately 
appeared in Dickens's Household Words, 



POISON OP the uonkshood. 
About two years ago, a gentleman was accidentally poisoned'in Bristol, 
bjr eating scrapings of the roots o{ llie ^o\i' e B^xv<&^ qt Monkshood (A co- 
nttum napellus), in mistake for \iOTafenu9iia\i. 'SiiomL tj. t^^\sX ^^a&^oKs. 
of the Chemist^ it appears tbiat "Mi-TYnoxii^ftTi'^^w.^^'^^iaA ^>^>j»3vr^ 
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seyeral specimens of these roots, collected at different periods of the 
year, to a chemical analysis, and has thus ascertained that the highest 
proportion of poisonous alkaloid (aconitine) they contain amounts to 
about a grain and a half in a thousand grains, or more exactly, 10*12 
grs. per lb. From these results, and the evidence given at the inquest, 
Mr. Herapath has satisfied himself that the gentleman in question 
must have been poisoned by a quantity of aconitine, certainly not ex- 
ceeding five one-hundreths of a grain in weight. Consequently, the 
poison of the monkshood is the most deadly poison known, not even 
excepting prussic acid. Aconite roots, Mr. Herapath says, may be 
readily distinguished from those of horseradish, by the scrapings of the 
former rapidly assuming a pinkish brown colour on exposure to the air. 

FORMATION OP ASOIDIA. 

Dr. Balfour, in observations read by him to the Botanical Society 
of Edinburgh, states that he was induced to make some remarks on the 
Formation of Ascidia in consequence of seeing lately a statement to the 
effect that all pitchers were formed by a hollowing out process. He was 
disposed to think that true Ascidia, such as those of Nepenthes, Sarra- 
cenia, Cephalotus, and Heliamphora, were formed by folded leaves in 
the same way as carpels are supposed to be produced. The anomalous 
ascidiform productions on the leaves of cabbage, lettuce, &c., might be 
traced to a similar process, and in some instances the pitcher-like body 
appeared to be a second leaf folded in an opposite manner from that 
from which it sprung. Occasionally two or more leaves formed ascidia. 
What has been called the *' hollowing out process" is applicable to such 
cases as Eschscholtzia, Myrtaceae, Rose, Hovenia, &c. This hollowing 
out process caused a development of the circumference of the receptacle, 
peduncle, or other part, while the central portion was undeveloped, and 
thus there arose a cup-like body with a hollow centre. In such instances 
there seemed to be a union, in the early state, of the circumferential 
cellular papillsB arising from the peduncle or receptacle, or other part ; 
these became elongated, so as to form a gamophyllous rim of greater or 
less depth, enclosing a hollow space in which certain organs were 
developed. The pitcher-like peduncle or receptacle was often con- 
nected with the calyx, and was lined by cellular matter in the form of a 
disc. 

RARE BRITISH FERN. 

Mb. Ward, F.L.S., has exhibited to the Linnean Society two sets 
of specimens of a rare British Fern (Asplenium lanceolatum, Huds.), 
from Jeraejf with the view of exemplifying the effect of light upon this 
tribe of plants. Both sets of specimens were found growing upon dis- 
integrated sandstone, and under precisely similar circumstances, with 
the single exception that one set had been grown upon a sunny bank, 
the other under dense shade ; the former being small and stanted, while 
the latter had become so much larger and more luxuriant that they 
might almost have been taken for different species. Dr. J. D. Hookoc 
and Dr. Kobert Wight made some observ&WoTxs -o^idl ^Jtva ^^^^:iv». ^ 
different degrees of J^Lt and shade, toge^cr m\i?Q. ^i^i^ ^ortws^'^^KMt 
'MoDgea in the diynesa or moisture of the a\.mos^\ifeTft^ Va. is!ka^iaS:f«^%'^^ 

p 2 
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chaiacten of plants, and suggested that many so-called speeaM wodd 
erentiuJly prove to be mere Taiieties, or forms, resulting from, sudi omisql 

THE YISB PISIASE. 

Mb. J. J. FoBKESTSK has communicated to the Royal Socie^a 
paper '* On the Vine Disease in the port-wine districts of the Alto* 
Dooro, in April, 1854," with proposed remedies for its eradicatioii. 

Talking into consideration all the drcamstances narrated in this i 
paper, Mr. Forrester concludes that the (Adium is the cause and not the | 
tffect of the disease ; that the inclemency cf the season in 1853^ hf 
checking the circulation of the sap in the vines, produced a predisposi- 
tion for disease ; that if the oldiwm continues to appear on the hraiMdies 
of the vines, it is only too probable that it may in a very few years be 
destroyed ; that the globides are a sign of health and not of disease, and 
have no connexion whatever with the fungus called oidium; and 
that if the germ of the otdiunif probably still lurking on the old 
Inanches, can be destroyed in the open air as effectually as it appears 
to have been destroyed under glass, then all the vines in the port- 
wine districts of the Alto-Douro may be saved. 

The remedies proposed for the eradication of the vine-malady are :— 

1st. Take the annual production of wines in the port-wine dis- 
tricts of the Alto-Douro at 80,000 pipes instead of 90,000, and the 
number of vines to be treated as diseased at 80,000,000. 

2nd. The value of freehold land in that district, for the growth of 
1000 vines, or one pipe of wine, may be estimated at 50^., yielding an 
interest or rental of 2L per annum. 

8rd. The total freehold value of the vineyards in those districts may 
be estimated at 4,000,0002. sterling, giving an annual revenue of 
240,000Z. 

4th. In the event of the disease not being checked in its i^ogzess, 
and the grapes being destroyed this year in the Alto-Douro, a mimmim 
loss of 240,0002. will be sustained, and should the vines perish, the 
loss may be 4,000,0002. 

5th. Portugal is said to produce annually 1,000,000 pipes of wine 
of all sorts and qualities ; but estimate the total production at 
800,000 pipes, and the total number of vines in the country at 
800,000,000. 

If Floiir of Sulphur he Msed, the leaves, branches, and shoots are first 
moistened as equally as possible with a syringe ; then the whole is 
dusted with sulphur, which adheres to the moistened surface. 

This operation would have to be repeated thrice, and would oonsome 
two ounces of sulphur for every vine, in each of the operations^ making 
a total of 480,000,000 ounces, or about 13,392 tons for the treatmoit 
of the 800,000,000 vines in the Alto-Douro, and 133,920 tons for the 
vines of the whole country. 

Sulphur would not cost less than 102. per ton, delivered in the centre 
of the Alto-Douro districts, or in any other part of the interior of Por- 
tngiU. The expense of Bulphux Tecv^ix^ iotx Mloft T^^-^ox.^ 'vould be 
133,9201., and for the whole coTm\iry l,^^^,'i.^^\. 
One man could moisten one -vinft Vn o^«^ tomsmX^, «A vh^j^vk ^bm^. 
€ould du8t it with sulphur in th<i asim^XNme, ^o \X«X \i^^ laso.^^ 
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perfonn the complete oi>eration on about 700 vines daily, at a cost of 
1«. Bd. each man for labour, making a total of li,2&5l, in the Alto- 
Donro, and 142,8502. for all Portugal. 

SapxK)se that there are 4000 vineyards in the Alto-Donro, planted 
each with 20,000 vines. The first cost of syringes and fumigators 
would amount to not less than lOZ. for each vineyard, or a total of 
40,OO0Z. for the Alto-Donro. 

One quart of water would be required for every vine in each operation, 
making a total of about 90,000 pipes, the cartage of which, and the 
labour of distributing it over the mountain vineyards, in tubs, on men's 
heads, would cost a minimum of lOs. per pipe, or a total of 45,0007. 
for the Alto-Douro, and 450,0002. for the whole country. The fol- 
lowing is the recapitulation : — 

In the Douro. In the whole 
country. 

For sulphur, say £186,000 £1,350,000 

for labour, at £15,000 for each of the three ope- 1 ^. q^q ^an qm 

rations i «>,wi; 40u,uuv; 

For water, at £45,000 for ewh of the three o^e-] jgg noo 1,360.000 

rations, or as much as the sulphur . . , . / *»'*'»^'^ *,owv,ww 

For instruments 40,000 400,000 

£355,000 £3,550,000 

This is independent of any charge for factors or superintendents, or for 
the extra expense in treating vines and vineyards which are so much 
farther apart than are those in the Alto-Douro. 

This expense to be incurred in the endeavour to save one year's erop^ 
would be equal to a charge of 41. lOs. per pipe, or to a year and dfe 
Tudf^a rental of the vineyards, or to more than the whole revenue of 
Portugal for an entire year. 

CHIKESB XETHOn OF SCEKTINa TEAS. 

The following very interesting letter upon this subject has appeared 
in the Athencewrny No. 1447 : — 

'' I have been making inquiries for some time past about the curious 
process oS. scenting teas for the foreign markets ; but the answers I re- 
<»ived to my questions were so unsatisfeu^ry, that I gave up all hopes 
of understanding the business until I had an opportunity of seeing and 
Judging for myself. During a late visit to Canton I was informed the 
process might be seen in full operation in a tea factory on the Island of 
Honan. Messrs. Walkinshaw and Thombum, two gentlemen well ac- 
'qnainted with the various kinds of teas sent annuiQly to Europe and 
America, consented to accompany me to this factory, and we took with 
us the Chinese merchant to whom the place belonged. I was thus 
placed in a most favourable position for obtaining a correct knowledge 
of this curious subject, ^en we entered the tea factory, a strange 
scene was presented to our view. The place was crowded with women 
and children^ all busily engaged in pickinig Viki^ «^a£K& %&^^ ^<^kss^ ^sl 
brown leaves out of the black tea. ?ox ^^\B^\tt «m3el'«^^\«»^-^^ 
the rate ofaix cash a catty, and earned on «n. wewJJt^ «X«^ ^^ "^^ 
i day— a Bum equal to about threepence oi oxa xasoftl* ^^'^ ^'^ 
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altogether was not unlike that in the great Government Cigar Manu- 
factory at Manilla. Men were employed giving out the tea In its 
rough state, and in receiving it again when picked. With each portion 
of tea a wooden ticket was aJso given, which ticket had to be retnmed 
along with the tea. In the northern tea countries the leaves are care- 
fully weighed when they are given out and when they ai-e brought back, 
in order to check peculation, which is not unfrequent. I did not ob- 
serve this precaution taken at Canton. Besides the men who were thus 
employed, there were many others busily at work, passing the tea 
through various sized sieves, in order to get out the caper, and to sepa- 
rate the various kinds. This was also partly done by a winnowiag 
machine, similar in constraction to that used by our farmers in Kag- 
land. Having taken a passing glance at all these objects on entering 
the building, I next directed my attention to the scenting process, 
which hod been the main object of my visit, and which I shall now 
endeavour to describe. 

** In a corner of the building there lay a large heap of orange- flowers, 
which filled the air with the most delicious perfume. A man was en- 
gaged in sifting them, to get out the stamens and other smaller por- 
tions of the flower. This process was necessary, in order that the 
flowers might be readily sifted out of the tea after the scenting had 
been accomplished. The orange-flowers being fully expanded, the 
large petals were easily separated from the stamens and smaller ones. 
In 100 parts, 70 per cent, were used and 30 thrown away. When the 
orange is used, its flowers must be fully expanded, in order to bring out 
the scent ; but flowers of jasmine may be used in the bud, as they will 
expand and emit their fragrance during the time they are mixed with 
the tea. When the flowers had been sifted over in the manner de- 
scribed, they were ready for use. In the meantime, the tea to be scented 
had been carefully manipulated, and appeared perfectly dried and 
finished. At this stage of the process it is worthy of observing, that 
while the tea was perfectly dry the orange flowers w&cQJvM as they had 
"been gathered from the trees. Large quantities of the tea were now 
mixed up with the flowers, in the proportion of 40 lb. of flowers to 
100 lb. of tea. This dry tea and the undried flowers were allowed to 
lie mixed together for the space of twenty-four hours. At the end of 
this time the flowers were sifted out of the tea, and by the repeated 
sifting and winnowing processes which the tea had afterwards to un- 
dergo, they were nearly all got rid of. Sometimes a few stray ones are 
left in the tea, and may be detected even after it arrives in England. 
A small portion of tea adheres to the moist flowers when they are 
sifted out, and this is generally given away to the poor, who pick it out 
with the hand. 

** The flowers, at this part of the process, had impregnated the tea 

leaves with a large portion of their peculiar odours, but they had also 

left behind them a certain portion of moisture, which it was necessaiy 

to expel. This was done by placing the tea once more over slow char- 

eoal £res, in baskets and alevea pTeipaieOi iot \Jq.^ ^^ir^wafc ^ ^xfoi^ 

The scent communicated by the fLowew \a ^«i ^^'t ^^^ ^k««^ ^osssa, 

but like the fragrance peculiar to «i%\«a-\eaitVU^, tOT«& proJ5i«Sw!t\«sM| 
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packed for a week or two. Sometimes this scenting process is repeated 
when the odonr is not considered sufficiently strong ; and the head man' 
in the factory informed me he sometimes scented twice with orange- 
flowers, and once with the * Mo-le' {Jasminum Sambac), 

** The flowers of various plants are used in scenting by the Chinese, 
some of which are considered better than others, and some can be had 
at seasons when others are not procurable. I considered it of some im- 
portance to the elucidation of this subject to find out not only the 
Chinese names of these various plants, but also by examining the 
plants themselves, to be able to give each the name by which it is 
known to scientific men in all parts of the world. The following list 
was prepared with great care, and may be fully relied upon. The 
numbers prefixed express the relative value of each kind in the eyes of 
the Chinese, and the asterisks point out those which are mostly used 
for scenting teas for the foreign markets : — 

1. Bose, scented (Tsing-moi-qui-hwa). 

1 or 2. Plum, double (Moi hwa). 
2*. Jaaminnm Sambac (Mo-le hwa^. 

2 or 3*. Jasminum paniculatnm (Sieu-hing-hwa) . 
4*. Ag^a odoratajLan-hwa, or Yu-chu-lan). 

6. Olea fragrans (Ewei hwa). 

6*. Orange (Chang hwa). 

7*. Gardenia florida (Pak-sema hwa). 

It has been frequently stated that the Chloranthus is largely used. 
This appears to be a mistake, originating, no doubt, in the similarity 
of its Chinese name to that of Aglaria odorcUa, The Chloranthus is 
called * Chu-lan ;' the Aglaia * Lan,' or * Yu-chu-lan.' 

** The diflerent flowers which I have just named are not all used in 
the same proportions. Thus, of Orange flowers there are 401b. to 
100 lb. of tea ; of Aglaia there are 100 lb. to 100 lb. ; and 
id Jasminum Sambac thtr^ are 501b. to 1001b. The flowers of the 
Sieu-hing (Jasmirmm paniadatum) are generally mixed with those of 
ihe Mo-le {Jatminum Sambac) in the proportion of 101b. of the former 
to 301b. of the latter, and the 401b. thus produced are sufficient for 
1001b of tea. The * Qui-hwa' {Olea fragrans) is used chiefly in the 
northern districts as a scent for a rare and expensive kind of Hyson 
Pekoe, — a tea which forms a most delicious and refreshingbeverage when 
taken d la Chinoise, without sugar and milk. The quantity of flowers used 
seemed to me to be very large ; and I made particular inquiries as to 
whether the teas that are scented were mixed up with large quantities 
of unscented kinds. The Chinese unhesitatingly affirmed that such 
was not the case, but notwithstanding their-assertions, I confess I have 
some doubt on this point. 

*< The length of time which teas thus scented retain the scent -is most 
remarkable. It varies, however, with the diflerent sorts. Thus, the 
OUa fragrans tea will only keep well for one year ; at the end of two 
years it has either become scentless, or has a peculiar oily odour, which 
is disagreeable. Teas scented with orange-blossoms and with those of 
the Mo-1© win keep well for two or three ^eax^ wA^'b^^^^^^tassLN^'^flj^ 
for three or four jean. The AgMa xetaona \Xift bcicd&Vswksi: HSoasa. *^^ 
aim/ is: Mid to preserve well for five ox ax ^eaa»- 'I^iftX^a^^fissisM!^^***^ 
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the Sien-hing is said to be moet esteemed by foieignenB, althoQ^ H it 
put down as second or third rate by the Chinese. 

** Scented teas for the foreign markets are nearly all made in Oaatoi, 
and are known to merchants by the names of * Scented Orange Pekee^' 
and * Scented Gaper.* They are grown in and near a phice oaDed 
Tai-shan, in the Canton Proyince. Mr. Walkinshaw informs me thai 
other descriptions of tea, both bhick and green, have been scented fbr 
the English market, but have been found unsuitable. True ' capei' ii 
to black tea what the kinds called * imperial' and ' gunpowder' an i» 
green : it assumes a round, shot-looking form, during the prooe« of 
manipulation, and it is easily separated from the other leaves by nfttng 
or by the winnowing-machine. It is a common error to suppoae thai 
* imperial' or ' gunpowder' amongst green teas, or < caper* amonpl 
black ones, is prepared by rolling each leaf sin^y by the hand. Sadi 
a method of manipulation would make them mudi more expensive than 
they are. One gathering of tea is said to yield 70 per cent, of onage 
pekoe, 25 of souchong, and 5 of caper. The quantity of true caper 
would therefore appear to be very snuill ; but there are many ways of 
increasing the quantity by peculiar modes of manipulation. 

'* In a large factory, such as this at Canton, there is, of course^ a 
considerable quantity of dust and refuse tea remaining after the oraiigl 
pekoe, caper, and souchong have been sifted out of it. This is «M in 
the country to the natives at a low price, and no doubt is often mads 
up with paste and other ingredients into those lie te<u whidi now- 
a-days find a market in England. Nothing is lost or thrown away in 
China. The stalks and yellow leaves which have been picked out liy 
women and children are sold in the country ; while the flowers whieh 
have done their duty in the scenting process are given to the poor, who 
pick out the few remaining tea-leaves which had been left by the siofV 
or winnowing machine. Some flowers, such as those of the aglaia, for 
example, after being sifted out from the tea, are dried and used in the 
mani&cture of the fragrant ' joss stick,' so much used in the religioai 
ceremonies of the country. 

'* It asppeuB from these investigations that many kinds of fragmt 
flowers besides those used by the Chinese would answer the porpess 
equally well; therefore, in places like India, where tea is likely to 
be produced upon an extensive scale, experiments in scenting might be 
made with any kinds of jasmines, daphnes, aurantiaceous, or othor 
fragrant plants indigenous to the counti^." 

SAPONACEOUS PLANTS. 

The Chevalier de Claussen has read to the British Associafci<m a 
paper ''On the Employment of Alg89 and other Plants in the Manufsio- 
ture of Soaps." The author accidentally treated some common sea- 
weeds with alkalies, and found they were entirely dissolved, and formed 
a soapy compound which could be employed in the manufiEtcture oi soap. 
The making of soap directly from sea- weeds must be more advantageoos 
than baming them for the purpose oi xQak\xv^Ys\^)>Q«RMQfifii^%^QikRdL 
snd glutinoiiB matter they contam aie 8avft^Mi<ic«K^cs\fe^\s3i\ft%K»B^.'^Sfifc 
SrBMUianB ii«e a malvaceouB plant ia^> iox ^wasawax^^SMiwa^ ^5w«^. 
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TBBB WITHIN THB AEOTIC CIBOLS. 

Sis Sdwabd Belches has read to the British Asaodatioii the following 
* ' Bemarks on the Trunk of a Tree discovered erect as it grew within the 
AzctieC&rele, in 75" 32' N., 92** W., or immediately to the northward of 
the Narrow Strait which opens into the Wellington Sound.** Having dis- 
patched several shooting parties, said Sir Bdward, in quest of hares 
and ptarmigan, one commanded by the boatswain returned about mid- 
ni^t, on the 12th of September, 1853, bringing a report that they had 
diaeovered the heel of the topgallant-mast of a ship in an erect position, 
About one mile and a half inland ; and the carpenter's mate, one of the 
p«rty, asserting that it was certainly a *' worked spar," of about eight 
inches diameter, seemed to confirm this report. Such a communication 
£rom such authorities, and considered of sufficient importance to awaken 
me, startled me not a little. One point, however, was not so dear to 
my imagination — ^it was too far inland, and, moreover, in a hollow. 
On the morrow I proceeded, accompanied by the boatswain, armed 
with picks and crows, to search for and bring in this discovery ; but it 
was not without great difficulty that it was re-discovered, snow having 
neariy obliterated the foot-marks of the previous day. 1 at once per- 
ceived that it was not a mast, nor a worked spar, nor placed there by 
human agency. It was the trunk of a tree that had probably grown 
ihefe and flourished, but at what date who would venture to determine ? 
At the period when whales were thrown up and deposited, as we found 
them, at elevations of 500 to 800 feet above the present level of the sea, 
and tiie land generally convulsed, and also when a much higher tem- 
perature prevailed in these regions, this tree probably put forth its 
leaves, and a£forded shade from the sun. Such a change of climate just 
iben would have been peculiarly acceptable ! I directed the party 
which attended me to proceed at once to clear away the soil, then frozen 
mud, and splintering at every effort like glass. The stump was at 
length extracted, but not without being compelled eventually to divide 
the tap root ; and collecting together the portions of soil which were 
immediately in contact, and surrounding the tree, in the hope of dis- 
covering impressions of leaves or cones, the whole was carefully packed 
in canvas, and eventually reached this country. Near to the spot in 
question, I noticed several peculiar knolls, from which I was led to 
infer that other trees had grown there ; I caused them to be dug 
into^ but they proved to be peat mosses, about nine inches in depth, 
and, on closer examination in my cabin, proved to contain the bones of 
the lemming, in such extraordinary quantity as to constitute almost a 
mass of bony manure. 

Through the kindness of Dr. Hooker, the entire matter having been 
forwarded to Sir W. Hooker, at Eew, I am enabled to furnish the foU 
lowing interesting remarks: — ''The piece of wood brought by Sir 
Edward Belcher from the shore of Wellington Channel belongs to a 
species of pine — probably to the PintLs {Abtes) dlhay the most northern 
c^ufer. This, ilie '' white spruce," advances as far north as the 68th. 
pxraUd, and must he often floated down \ke tP^caX. Tw^ts^ «il ^^cstfO^ 
America to the Polar Ocean. Tlie stmct\ix^ oi \Jafc ^^^ ^^ ^5a» ^"^^^oa, 
zoGo brought heme diflTers remarkably in ita ttaaAwn^caiaL Obsjcw^'*'^^^*^*'^ 
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that of any other conifer with which I am acqntunted. Each concentric 
ring (or annual growth) consists of two zones of tlssne ; one, the onteri 
that towards the circumference is broader, of a pale colour, and consiste 
of ordinary tubes of fibres of wood marked with discs common to all 
conifers. These discs are usually opposite one another when more than 
one row of them occur in the direction of the length of the fibres and, 
what is very unusual, present radiating lines from the central depies- 
sion to the circumference. Secondly, the inner zone of each annual ring 
of wood is narrower, of a dark colour, and formed of more slender 
woody fibres, with thicker walls in proportion to their diameter. These 
tubes have few or no discs upon them, but are covered with spiral string 
giving the appearance of each tube being formed of a twisted band, fbe 
above characters prevail in all parts of the wood, but are slightly modi- 
fied in different rings ; thus the outer zone is broader in some than in 
others, the disc-beeuring fibres of the outer zone are sometimes fiuntiy 
marked with spiral striae, and the spirally maiked fibres of the inner 
zone sometimes bear discs. These appearances suggest the annual 
recurrence of some special cause that shall thus modify the first and 
last formed fibres of each year's deposit, so that that first formed amy 
differ in amount as well as in kind from that last formed, and tb^ 
I>eculiar conditions of an arctic climate appear to afford an adequate 
solution. The inner or first formed zone^^ust be regarded as im- 
perfectly developed, being deposited at a season when the fnnetioBS of 
the plant are very intermittently exercised, and when a few short homs 
of hot sunshine are daily succeeded by many of extreme cold. As the 
season advances, the sun's heat and light are continuous during the 
greater part of the twenty-four hours, and the newly-formed wood 
fibres are hence more perfectly developed ; they are much larger, pre- 
sent no signs of striss, but are studded with discs of a more highfy 
organized structure than are usual in the natural order to which this 
tree belongs. 

INPLXJENCB OF LIGHT ON THE aHRMINATlON OF PLANTS. 

Db. Daubeny has given to the British Association an account of some 
exi)eriments on the Germination of Seeds, the object of which was to 
determine whether the opinion, that this process is most favoured by 
the chemical rays of light, be well founded or otherwise. Five sets ol 
exi)eriments were instituted for this purpose, in each of which from 
forty to sixty seeds, of several different kinds, were exposed to the 
action of light transmitted through different media. In a south aspect, 
indeed, light, which had passed through the ammonio-sulphate of 
copper, and even darkness itself, seemed more favourable than the 
whole of the spectrum ; but this law did not seem to extend to the case 
of seeds placed in a northern aspect, where the total amount of li^t 
was less considerable. Nor did there appear to be any decided diSe^ 
rence in those cases where the band of light was different^ the quantity 
transmitted being nearly the same. From these experiments Jh. 
Daubeny deduces the conclusion, that light only affects germination in 
so fiur as it induces a degree of dryness unfavourable to the process ; 
And this be beUeveB to be accoxdaat m^ 'Vbft es^^osft of maltsten. 
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FOSSILS IN BESKSHIRE. 

Pbofessor Owek has read to the Geological Society the following 
"Description of a Fossil Cranium of the Musk-buffalo (Btthalus moscha- 
ttu, Owen ; Bos Pallasiif De Kay ; Ovibos Pallcmi, H. Smith and 
BL), from the Grayel at Maidenhead, Berks." This specimen was 
discoYered by the Rev. Mr. Kingsley and Mr. J. Lubbock in a gravel- 
pit close to the engine-house at the Maidenhead station last summei*, 
and is the first example of the subgenus Buhalua yet recognised as fossil 
in Britain. It consists of the cranial part of the skull, with the horn- 
cores, nearly perfect. The Professor, in describing this fossil, first 
offered his reasons for regarding the so-called ** Musk-ox" as having 
been unnecessarily separated from the BuflEaloes, and then gave an ac- 
count of the few fossil skulls of the Musk-buffalo yet known, viz., those 
£gnred by Pallas, Ozeretskowsky, and Cuvier. A comparison was then 
made of the fossil remains with recent crania ; and, although the skulls 
Bomewhat differ in a few points, especially in the relative curvatures of 
tiie horn-cores, yet the author was led to conclude that, as far as the 
materials for comparison at his command would serve, the differences 
between the fossil and recent musk -buffaloes are not of specific value ; 
that the Buhalus moschatus of the Arctic regions, with its now re- 
stricted range, is the slightly modified descendant of the old companion 
of the Mammoth and the Tichorine Rhinoceros, which with them en- 
joyed a much wider range, both in latitude and longitude, over lands 
tluit now form three divisions or continents of the northern hemisphere ; 
and that the circumstances which have brought about the probably 
gradual extinction of the northern rhinoceros and elephant have not 
yet effected that of the contemporary species of Arctic buffalo. 

Mr. J. Prestwick, Sec. Q-.S., then read the following ** Note 
on Gravel near Maidenhead, in which the remains of Musk-buffalo 
were found." From Maidenhead to the sea, a distance of 60 miles, the 
Talley of the Thames is occupied with a mass of ochreous gravel, from 
5 to 15 feet thick, and varying from two or three miles to eight 
<Mr nine miles in width. This gravel is composed of subangular chalk- 
flints, derived from the chalk of the adjacent district, together with 
flint pebbles derived from the tertiary strata, and pebbles of quartz and 
old rocks derived from the conglomerates of the New Red Sandstone. 
There are also a few fragments of Oolitic rocks and of the Lower Green- 
8Uid. Land shells and bones of land animals have been found in this 
gravel at several detached localities, as at Brentford, Kingston, London, 
&c. The date of the deposition of the mammaliferous gravel is, in the 
antJior's opinion, probably posterior to that of the boulder-clay of Nor- 
folk and Suffolk, and necessarily posterior to the gravel which caps the 
chalk plateau traversed by the valley at Maidenhead. This latter, or 
** high-level," gravel is very similar in its lithological character to that 
in the valley, or the ** low-level" gravel. The " low-level" gravel at 
Maideoihead rests on chalk-rubble *, and t\i« ^\]i!lX qI^s^da IL^os^^'oSSab^^ 
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was found, together with fragments of other bones, low down in the 
gravel, where it begins to be minj^ed with the chalk-rabble. 

STBUCTUKE OF THE GLOBE. 

Mb. Hopkins has read to the British Association a paper " On the 
Meridional and Symmetrical Stmctnre of the Globe, its Superficial 
Changes, and the Polarity of all Terrestrial Operations." Mr. Hopkini^ 
paper was illustrated by maps and diagrams, including a section, on a 
large scale, of the Cor^eras, from the plains of the riyer Meta to the 
shores of the Padfie Ocean. Amongst otiber speculations, Mr. HopkiBB 
said that 9000 years ago, the site on which London now stands was bk the 
torrid zone ; and, according to perpetual changes in progress, the whole 
of England would in time arrive within the Arctic drole. Mr. HopUnif b 
views were, however, very warmly controverted by Professor Baioiay 
■and Professor NichoU. 

KBW GEOLOGICAL MAP. 

M. DuMONT, the celebrated geologist, completed for the recent Vm 
Exhibition a Geological Map of Europe. Maps of this natoxe have 
previously appeared, but of a special and limited character ; and K. 
Dumont, taking advantage of the numerous documents with whioh he 
has been readily furnish^ by the scientific world in general, has sne- 
ceeded in completing a work destined to be of the utmost importMiee 
in the classification of the various compositions which form the soil ef 
Europe. M. Dumont has also placed at the disposal of the Academy 
a map, to be published by Gh>vemment, showing the subsoil of Bel- 
gium. The former exposes with the greatest accuracy the suifMe of 
the soil, but the present work is destined to reveal what lies below the 
more recent deposits, thus affording most valuable indications in the 
research of minerals or building materials, as also to agriculturists. A 
map of the environs of Spa, Theux, and Pepinster has also been laid 
down by the same eminent geologist, whose various works cannot fiulto 
conduce as well to his own reputation as to the honour of the univer' 
sity of Liege.—- .SruMeZs Herald, 



GEOLOGY OF THE CBIMEA. 

A CoBBESPONDENT of the Illtistrated London News, after stajang 

that the above has been well described by M. Du Bois de Montp6reux, by 

M. Huot, in the work of D6midoff, and in the Geology of Ruana and 

the Ural Motmtains, by Sir Boderick Murchison and M. de Yemeni], 

proceeds to observe that the most ancient deposits of the Crimea are 

those belonging to the Jurassic group, forming the mountain-chain 

which presents on the sea-coast steep clifiis of limestone based on schists, 

and much perforated by eruptive rocks, green stones, porphyry, &c 

This chain runs in a direction E.N.E. to W.S.W., its culminating 

point being Tchatir Bagh, or the Tent Mountain, 5135 feet elevation. 

la liibolog^csl character, the Jur& of the Crimea and the C^ucasns 

representSf like that of Euasia, theT!«nraMiO^Q»T^«i^^x'»:Y^^^t^y3s^ 

of EDgUah geologists. It is to ibis aed^a, tmj ^wiXiV ^^^^oaRi^Tssa. 

helong, alluded to by the CorrespondeTit oi t\i^ Tlw^ ^\icfl^ >»R^^fi 
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the formation of the new road, by Mr. Doyne, round the base of 
Frenchman's-hiU, which he speaks of as being formed of hard ccw' 
boniferoua limestone — strata which would be considerably lower in the 
series, and do not occur at all in the Crimea or its immediate neigh- 
bourhood. 

The ''Neocomien,** or Lower Ghreensand, may be well observed in 
the Crimea at the foot of the chain towards the north, its horizontal 
beds resting unconformably upon the Jurassic limestome. Above this, 
the Upper Cretaceous series occur, consisting of shales, upper green- 
sand, chalk marl, and white chalk, as in the Caucasus. 

Next in ascending order is the Nummulitic formation, now included 
in the Eocene, or Older Tertiary Division (so named from its containing 
Tast masses of lenticular bodies called nummulites, from their resem- 
blanoe to coins), and much used as a building stone at Simpheroi)ol 
and Sebastopol. Nearly all these rocks are of much harder and more 
crystalline character than their equivalents in Northern Europe. 

Eruptive rocks frequently intervene, the effect of some of which 
upon the Jurassic limestone may be well seen near the Monastery of 
St. George. 

The Older Caspian, or Steppe limestone, with sands, &c., occupies 
tiie northern and greater portion of the peninsula, including the Hera- 
deotic Chersonese ; and is the upper shelly limestone of Eupatoria, 
Sebastopol, &c. It also includes the chief limestones round Kertch, 
and the deposits of the clifb of Eamiesch Boroun, and Taman, also the 
limestones on the northern and western shores of the BladL Sea. 
These limestones and sands, associated in parts with volcanic ashes, 
tn&, &o., are much softer than the rocks which constitute the chi^ 
ridges ; they occur in various conditions, and are more or less fossili- 
£»rou8, being largely used as a building stone in the east of Europe. 
The oolitic character of some varieties has doubtless led to the mistake 
of comparing it with the Secondary Oolites of the neighbourhood of 
Stroud in Gloucestershire. 

The Newer Cai^ian occurs at the still more northern extremity of 
the Crimea, extending to Perekop, Kherson, and the shores of the Sea 
of Azoff. 

The sides of the Bay of Sebastopol develop a successi(m of formations 
from the most recent of these Tertiaries, through the Steppe limestone, 
Kummulitic limest(«e, and Chalk — ^the Bay of Sebastopol having been 
excavated in the Jurassic or more ancient formation. 



THE LATB SIB HBNST DB LA BECHE. 

At the Annual General Meeting of the (Geological Society, on 
February 16, the President announced the award of the Wollastmi 
Palladium Medal to Sir H. T. De la Beche ; in the absence of whcmi, 
on account of ill-health, the President placed the Medal in the 
hands of Sir B, I. Murchison ; and, aAto«a\n!fe ^Yt '^fi^sscv^^ %asi^ 
bzieajr alluded to the geological writings oi ^Vr Tl. ^<^\k^ftwSasK ^*^^^^ 
dwelt partieuUrly upon Sir Henry's g;re&Ai Tn«nJ» xa. \iKf^si%^««»'^**' 
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chief author and promoter of the establishment of the Musemn of 
Practical Geology, and of a School of Mines, on an enlarged and libenl 
scale. He also particularly alluded to the Geological Survey of Grest 
Britain and Ireland, based on the Ordnance maps, and of which ffir 
Henry had the superintendence ; mentioning the skill and impartiality 
Sir Henry had shown in the choice of an able 8ta£f of naturalists, geo- 
logists, palaeontologists, chemists, and mineralogists, who had assisted 
him in this great national work. The President likewise alluded to the 
success attending the establishment of lectures in that museum for the 
purpose of teaching the application of geology and the kindred sciences 
to agriculture and other purposes. In returning thanks in the name 
of his friend. Sir H. De la Beche, Sir B. Murchison fully pointed ovt 
the progress of Sir Henry's success in the establishment of the Museum 
of Practical Gtiology ; and particularly observed that the noble building 
in Jermyn-street, constructed in great measure from the designs of the 
Director himself, to the imperishable credit of its author, stands forth 
as the first palace ever raised from the ground in Britain, which is 
entirely devoted to the advancement of science. Sir Roderick referred 
to the vast importance of the cultivation of the science of geology, and 
the arts of mining and metallurgy in countries so rich in mineral 
produce as Great Britain, her colonies, and her dependencies. He 
remarked that the School of Mines is admirably adapted to meet the 
requirements ; that Sir Henry himself and many of his best officers, 
who have with him laboured in the formation and support of this 
institution, have sprung from the body of this society ; that, bound by 
such ties of relationship, the Geological Society should use its best 
endeavours to have this noble and useful institution maintained by the 
British Government in that high position to which it has been raised ; 
and that it is the duty which this society owes to science and the 
public to see that this institution, though it naturally branches off 
into highly useful and collateral subjects of art, be never rendered 
subsidiary to them, but be permanently and independently sustained 
on its own solid basis of science. This our view, said Sir Roderick, 
will also be taken, I feel confident, by every enlightened statesman 
who may be placed in a station to enable him to provide for the future 
wellbeing of the admirable museum founded and completed by our 
."WoUaston medalist. — Literary Gazette, No. 1990. 

[We regret to add that Sir Henry De la Beche died on April 13, in 
his fifty-fifth year. Never has the scientific world had to deplore the 
loss of a more amiable man.] 



NEW WORE BT AGASSIZ. 

Thr announcement of the intended publication of Agassiz's great 
work on the Natural History of this country (the United States), has 
called forth the universal sympathy of literary and scientific men with 
the object aimed at in this grand enterprise, and the author has been 
warmly applauded by the press ior \miitt\a^^Au^ «»<i ^«a.\. -a. ^jotV., 
Already, though the price of tlie wotVl VyW \ife Tie<i^«aaxA^ "^s^^ 
&nd the publication extended over man^ ^eaxa, Bfc\ftT«W\mai^ ^«bv^ 
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have been receiyed. His friends have been especially active in. the 
State of Massachusetts. In New Bedford alone as many as sixty 
copies have been subscribed for. The Smithsonian Institute has not 
only subscribed for fifteen copies, but has offered to distribute among 
its correspondents 2000 copies of the prospectus issued by the author, 
together with a circular letter from Professor Henry. The Boston 
Transcript says that Professor Agassiz is not less astonished than gra- 
tified at what has been done and is doing, and is now writing to Hum- 
boldt and other great men of science in Europe, to astonish them also ; 
and to teach the world, through them, that the people of these CTnited 
States know as well how to appreciate and support science, as how to 
acquire wealth and power, to secure private rights and reward industry, 
to promote education, and to maintain the rights and the honour of 
their country. — American Literary Gazette, 

OLAOIAL PHENOMENA OF THE LAKE DISTRICT OF ENQLAND. 

Mb. James Brtcb has read to the British Association a paper on 
this subject, in which he pointed out the peculiar geological structure 
of the district, illustrated by a coloured map. There are three gigantic 
districts encircled by slate of three dififerent ages, the granites and 
slates being all very distinct, and easily recognised when found at a 
distance. These rocks are found to be transported to great distances, 
in various directions, across valleys and over high ridges; the cause 
adequate to produce the phenomena is a matter still in dispute 
among geologists. In order to elucidate, if possible, this obscure sub- 
ject, Mr. Bryce has carefully examined the many mountain-valleys 
radiating in all directions from the high mountains of the Great Jabel, 
and finds various evidences of the former action of glaciers in all these 
valleys. They seem to have descended from a nucleus in the higher 
districts of the mountains, to have filled the valleys, and spread out 
over the low country at the base, all round the Lake District. In 
oonfizmation of this view, various arguments were stated. 



aiiAOIAL PHENOMENA IN PEEBLES AND SELKIRK SHIRES. 

Ms. BoBERT Chambers, in a paper read to the Boyal Society of 
Edinburgh, has presented fSacts, from which he thought himself en- 
titled to infer that the Silurian mountain tract of southern Scotland 
falls entirely into his views regarding ancient glacial operations in the 
country generally, as expounded in a paper read to the Royal Society of 
Bdinburgh, in December, 1852, and published in No. 2 of the Edin- 
hitrgh New Philosophical Journal. He showed that the compact 
boulder clay, which he regards as the detritus of the early and general 
glaciation of the country, exists in the valleys of this district, and in 
passes amongst the hUls, up to those of Glenlude and Tweedshaws, 
which are respectively 1152 and 1352 feet above the mean level of the 
sea. Stiiated boulders from Glenlude and Tweedshaws were brought 
before the Society. The rounded form of the hills, and the horizontal 
mouldings orJliUiTiga which ore seen along tbe i«ycQ>^ ol tsi^tl^ ^\ KX^^xsi^ 
be considers as other memorials of the oper&tioTia Vci Q(xx^vsn^« ^^^% 
nature of the rocks is unfavourable for tlie preaerre^A'StSL <il wsisaR?^ ^"^ 
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striated gnifaoes ; bat Mr. ChAmben found one moh <n the boriir 
of 8t. Mary's Loch, in Selkirkshire, 800 feet abore the ml On thi t 
assumption that the hills had been shorn and rounded by moring ioe^ c 
it appeared from the high inclination of the strata, as exhibited ia t ^ 
copy of Professor Nichol's section of the district^ tibat the amoont tf < 
dcoiadation fully equalled the remarkable exampleii adduced Yfj Fko* 
fessor Bamsay in regard to South Wales and the Mendip Hilk 
Finally, Mr. Chambers described an example of the later and limited 
operations of ordinary glaciers in the elevs^ moor of Loch Skene^ t i 
tarn formed and retained by a moraine. — £dinburgk New Phiioaofkicd 
Joumaly No. 8. i 

ON THE OCOUBBENCS OT GLAGOEKXS AHJ> I0EBXBO8 DVBIHO TBI 

PERMIAN EPOCU. BY PB0VE680K KAXBAT, V.O.B. ! 

The conclusions arrived at in this paper were made in July, 1854, ; 
during an examination of the Permian Breccias, near EnTille, in South 
Staffordshire, on the Clint Hills and BromsgroTe Lick^, and on 
the Abberley and Malyem range. These rocks consist of tranqraied 
fragments, of various sizes, imbedded in a hard, zed, mariy paite. 
They are generally angular or subangular, a well-rounded pebble bwig 
of rare occurrence. The larger fragments yary from one to four &0i 
in diameter, and they consist of pieces of altered slate^ green and 
purple slate, sandstone, conglomerates, black and blue alate^ gnen- j 
stones, felstones, felspathic ash, &c. ; all lithologically distinet from I 
any of the rocks in their neighbourhood, and apparently identical with | 
the rocks of the Longm^-nds and the Lower Silurian country east of the 
Stiper Stones. Pieces of Caradoc limestone, having all the peculi- 
arities, both zoologically and lithologically, of the rock of that country, 
are also common. Many of the stones have their sides somewhat 
flattened, and others are polished and more or less marked by stric, 
undistinguishable in general character from some moraine frvgme&ts of 
existing Alpine glaciers, or from the ancient moraines of the Yo^gsiy 
the Scotch Highlands, Ireland, and Wales, or from the scratched frsg- 
ments in the pleistocene drift. It was argued that, from their angu- 
larity, their size, and the distances they had travelled (fifty miles in 
many cases), they could have been transported only by icebergs, which 
descended from Uie Longmynds and the Welsh border ; and, breaking 
off at the sea-level, floated hither and thither, and deposited their 
freights in the Permian Sea. A fault of from 2000 to 3000 feet throws 
down the Longmynd country on the west, so that the present relative 
elevation of these rocks to the Permian breccia gives no clue to thor 
ancient physical relations ; more especially as, even without the &nlt, 
a mere tilting of the ground to the extent of 2° or 3° would make a 
difference of several tibousand feet in their relative heights. 

It was also argued that the Permian fauna and flora afford no aigu- 

ment against the glacial character of a small part of the Pemiaik epodi : 

firsts because that fauna and flora are not at all essentially tiopioid in 

their nature ; and, secondly, becauaft t\ieT« \a -na 4 i^tvoiH Toaaon why 

there might not be a glacial episode duxiii^ '2«raaS»ai «AL«i^ «a \a.^^- 

tUuj times, that comparatively fw iieaA? op^^sa^ wa wtb.-, VstM Siba 
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crag and all the pleistocene beds and the deposits now forming were 
tibizown as far back in time, solidiiSed, and highly disturbed, we ^onld 
certainly, because of their fauna, include them all in one geologicid epoch; 
yet in ihe midst of that period, in the British area we have had gla* 
ciers with great moraines, and drifting icebergs scattering clay and 
boulders in the lowlands of England. It was fiurther argued, that the 
radiation of heat from the interior of the globe has not affected ex- 
ternal climates since the earliest fossiliferous epochs; and, though 
climates have changed, this must be referred to some other cause : for 
the melting-point of ordinary lava is about 19*34° Fahr. ; and assuming 
the increment of heat to be about V Fahr. for erery 60 feet of depth, 
the temperature of rocks would rise to 19*34** Fahr. at 116,000 feet 
beneath the sur£Etce ; and rocks might at least be metamorphosed when 
long subjected to so great heat. The present external effect of internal 
temperature is estimated at one-twentieth of a degree Fahr. ; but to 
aSect external climate 1° Fahr., the descending rate of increase must 
have been about 20° Fahr. for every 60 feet, and the equivalent tem- 
perature of the surfEtce melting-point of lava would be reached at it 
depth of 5864 feet. In North Wales, there are in place at least 32, 000 
feet of conformable Silurian and Cambrian strata, which, except that 
they are hardened and cleaved, have only in rare places undergone any 
high degtee of alteration. This would not have been the case had the 
rocks in general attained the melting-point of lava at a depth of only 
5864 feet ; even then, the increment of internal temperature would 
be too small to affect the external climate, so as to give it a character 
at all approaching tropical heat. — Literary Gazette, No. 1992. 



CBKTAOSOUS BOOKS AND FOSSILS IN NATAL. 

There has been read to the Geological Society a *' Notice of Oreta- 
ceoos Bocks in Natal," by Captain R. J. Garden, communicated by 
Mr. R. Godwin Austen, F.G.S. The discovery of these fossiliferous 
rocks near the Umtafona river, on the coast of South Africa, was made 
by Mr. H. F. Fynn in 1824. About three miles to the southward of 
the river commence certain excavations in the cliffs, formed by the 
action of the sea, and called by the natives "white men's houses.** 
The caves extend about 800 yards. Captain Garden collected a suite 
of fossils from the walls of the caves and from the adjoining cliffi. 
Fossil trees are seen at low-water on a reef of flat rocks near these 
caverns. Half-a-mile beyond the caves, the Umzambani river is crossed 
by the fossiliferous strata, which, in Captain Gkirden's opinion, extend 
probably as far as the Umtata liver. 

Inaseriesof fossilsMr. Baily bas'recognised — one shark's tooth (cortsu:) ; 
some bones of a chelonian ; five species of cephalopods ; eleven species of 
gasteropods ; and nineteen species of lamellibranchiates. Of the molluscs, 
thirty are previously undescribed forms, and are related to, or bear a 
close affinity with, cretaceous species. There is but one species, how- 
ever, which can be positively identified with any English foeavl^ «»^ 
that is Pecten ^mngfueeostatus, one of the most c^Mtt2yc^fc^^aiC^^ ^*i ^sixsK^- 
ceoaa species. Of the gasteropods, a Scalaria Va <^q«^i T^vaMs^ n» 
a cretaceous species found in the gault of Eo\kstoTi6 mA ^'b ^^^bs»sA. 
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ofBlaekdown. Two jTiimttflte alao are allied to crafcMeoiu £raiM 
Frmoe. The genem'of biTalTes in tliia ooUection are aU kaown is en- 
taoeona or older strata ; the mi^ori^ being eharacteriatioallj o ie l a 
oeouB. One specieB of echinoderm is a characteriatic eretaoeonsfonn «C 
the genns ffemituter. Some of the nniyalYeay it may be remazked, 
present close resemUanoes to those of the cretaoeona beds <Mf Ptadi- 
cherry, Southern India. 

OBOLOOT OF HATAL. 

Dr. p. C. Sutherland, in letters to Sir B. Mnrohiaon, aajs >■ 
stone and shale, alternating with and traversed by trap rocka, < 
tnte the main featnres of the Natal district, and form ti^le-hilla of con- 
siderable elevation and extent. Impressions of leaves and stems, toge- 
ther with saurian bones, are found in the sandstone and ahidfl^ 
which also contain thin seams of coal, some of which are woiked to 
supply the colony wiih fueL The sandstones are oocasionjdly ovedaid 
by volcanic rock (trachyte), inclosing fragments of the older roeka, 
which has scored and grooved the underlying surface. A huge dyke of 
porphyritic granite traverses the country frran north-east to aouth-wosb. 
The author also noticed the sand-dunes blown up on the coast by tk« 
wind, and hard«aed into a building-stone by infiltration of carbonate of 
lime in solution. This stone contains the fragmentary sea-shells blown 
up with the sand, as well as perfect land-shells whi<^ lived among the 
, bush on the sand-hills. The copper ore of Natal i^pears to be 
a malachite diffused through contorted gneiss rock, having a sieiute 
character. — LUerary Gazette^ No. 2000. 



FOLIATED ROOKS OF NORWAY. 

Mr. D. Forbes has read to the G^logical Society a paper upon this 
subject. The author commenced with remarks as to the directions 
taken by the lines of foliation, and some cases were brought forward 
where the foliation appeared to coincide with the true bedding ; this, how- 
ever, was not considered as necessarily the case. Other instances were 
alluded to, where the foliation appeared to be independent of the 
cleavage. The mechanical origin of cleavage was strongly insisted 
upon. Cleavage was considered as distinct from foliation ; in sui^Mnrt 
of which opinion, numerous cases and specimens were shown in illus- 
tration of foliation having been induced by minerals not usually pre- 
sent, and the presence of which was only to be accounted for by che- 
mical action. Bemarks were made as to the arrangement of foliation, 
and as to the temperature at which foliation had ti^en place. Appear- 
ances in rocks were cited as opposed to the view that foliation had been 
produced by a fusion or semi-fusion of the rocks. This was further 
illustrated by specimens showing the experimental production of rocks 
similar to gneiss, chloriteschist, &c, by prolonged heating at tempe- 
ratures below fusion or softening. Bemarks on the chemiciJ compo- 
sition of these rocks in relation to the other sedimentary formations 
were made ; and the author, in conclusion, considered that this com- 
jnanication would be confirmatory oi t\ie i(^QiHrai% >nK^% \ — 1. That 
fjliAtion and cleavage are two distinct i^Toooeaea, Ti^\> n^fiftRsaac^ ^kscv.- 
seated ; and that those cases ^lier© -we tmd. ^Jofim V^^oiwa^ <a -vwoSl^ 
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reemlt from foliation haying been induced subsequently to deayage. 2. 
That foliation is the result of chemical action, combined with a simul- 
taneouB arranging molecular force, g^ierally developed at temperatures 
below the fiudon or semi-fiision of the rocks ; also that, when we find 
rocks which we know hare been previously in a fused state possessing 
a foliated structure, this structure has been induced subsequently to 
their solidifiation. 3. That the arrangement of foliation may often be 
due to the intrusion or approach of igneous rocks, with a tendency to 
follow the direction of the lines of least mechanical resistance in the 
rocks themselves, whether these lines be lines of cleavage or of strati- 
fication, or the striee resulting from movement in fusion. 4. And 
lastly, that there is considerable reason to suppose that the foliated 
rocks may have been altered fossiliferous strata, from their chemical 
<XNDiposition, the presence of certain minerals, and the changes known 
to take plaoe in other fossiliferous rocks. 



OH THB PALJBOIOIO BOCKS OF XHB THURINOBBWOLD AlTD THB HABZ. 

Sib &0DBBI0K Mubohison has communicated to the G^logical 
Society a memoir by himself and Professor Morris, ** On the Palseo- 
soic Bocks of the Thiiringerwold and the Harz," the diief object of 
which was to compare those chains of Central Qermany, by showing 
the peculiarities of each, and by indicating how tiiey differed from or 
agreed with the Silurian basin on the east, and tiie Devonian rocks of 
the "Rhenish provinces on the west. Their relation to British rocks of 
the same age was also explained in a large tabular view. The Thii- 
ringerwold was first described as containing a considerable portion of 
the most ancient sedimentary strata which sure unknown in the Harz ; 
▼iz., hard quartzose and slaty grauwacke, void of animal remains, fol- 
lowed npwfunds by grey slates, sandstones, conglomerates, and partial 
limestones, the age of which is clearly Lower Silurian, as proved by the 
genera and species of Trilobites, Orthis, Orthoceratites, and Graptolites 
which they contain. These masses, which occur in the Southern 
Thiiringerwold only, are at once overlapped by strata of Upper Devo- 
nian age, to the exclusion of the Upper Silurian, so finely developed 
near Prague, and of the Middle and Lower Devonian (Spirifer Sand- 
stone and Eifel Limestone) of the Rhenish Provinces. Oharacterized by 
numerous species of Olymenise and Godiatites, as well as by an abun- 
dance of Oypridinse and very peculiar land plants, these Umestones and 
flchists pass up into other deposits, chiefly sandstones, which clearly 
belong to the Lower Carboniferous division, as proved by their im- 
bedded plants, and by their containing, in adjacent tracts, products of 
the mountain limestone as well as partial layers of coal. All these 
ancient German strata, from the lowest sediments to the millstone grits 
of English geologists inclusive, have been thrown into highly inclined 
positions, and constitute, as a whole, those ** Grauwacke" rocks of old 
geologists, which have been separated by modem researches into dis- 
tinct natural history groups. Whilst the inclined edges of the oldec 
rocks are here and there surmounted \>7 ^^osxi «a2L'\skmc>3ii|» ^^^s^JX^ 
(Koblen Oebirge), the chief overlying foTmai\ioT\a<50T»>aL\»X^ 
cf Mnrcbiaon—the base of wMcli, th.^ "RoVWVAN.^^^^^'^ V>m^ 
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Lower Red Sandstone) ; the middle, the copper slate and Zechstein, 
with their well known fossils (Magnesian Limestone of England) ; and 
its summit, sandy shale and marlstone. In the Harz there are no 
clear evidence of the same fundamental rock, and no trace of the Lower 
Silurian, as in Thiiringerwdd ; certain slight indications of the Upper 
Silurian being doubtful. On the other hand, we there meet with clear 
evidences of the liower and Middle Devonian, which, unknown in 
Bohemia, Saxony, and the Thiiringerwold, are so typical of the 
Bhenish provinces. The Upper Devonian is followed in the Harz by a 
copious development of the Lower Carboniferous, which, as shown by 
Professor Sedgwick and Sir Roderick Murchison, in 1839, is the real 
equivalent of the earlier series of Devonshire, and in pajis of which 
fossils, both animal and vegetable, are not unfrequent. Like the 
Thiiringerwold, the Harz is enveloped by a girdle of Permian rodo, 
whose lower member in each chain is associated with much porphyiy, 
the evolutions of which, with its accompanying piles of sediment, have 
obscured the original strike of the older rocks, from north-^ut to 
south-west, and have produced transverse axes or watersheds, the geo* 
graphical direction of the Thiiringerwold being from north-west to 
south-east, and that of the Harz from west-nor^-west to east-aouth- 
east. These and other views, which cannot be adverted to in an ab- 
stract, were elucidated by sections and fossils, and by references to the 
works and maps of contemporary German authorities. In conclngiiHiy 
the attention of British geologists was called to the great ruptui« be- 
tween the Lower and Upper members of the Carboniferous roelu, which, 
prevailing throughout Germany and France, is unknown in EngpUmd. 
The memoir terminated by showing that, notwithstanding the marked 
discrepancies in mineral composition, in formations of the same age in 
different localities, the omission of deposits in one track which are seen 
in another, and numerous breaks and disturbances which have 
extended over large areas, the geologist accustomed to view nature on 
a great scale, could only consider the mere local phenomena ; since, in 
spite of all sueh obscurities, he had no insuperable difficulty in deter- 
mining, by their imbedded fossils, whether these dislocated or insulated 
masses belonged to the Silurian, Devonian, Carboniferous, or Permian 
period of the primaeval world. 

England's mineral wealth. 
On the authority of Mr. R. Hunt, the Government Keeper of Mi- 
neral Records, according to the Mining Journal^ the following state- 
ment is regarded as a near approximation towards the annual value 
of our mineral wealth :— Coal, as raised at the pit'smouth, 11,000,006^. ; 
iron, 10,000,000^. ; copper, 1, 500, OOOZ. ; lead, 1,000,0002. ; tin, 
400, OOOZ. ; sUver, 210, 0002. ; zinc, 1 0, 0002. ; salt, clays, &c. , 500, 000/. ; 
giving the enormous total of 24,620,0002. This is the value of the 
raw material. When the cost of labour employed in converting this 
mass of matter into articles of utility or objects of ornament is added, 
it will be swelled a hundredfold.* 



• See also Fear-JBoofc o/ Fact*, 1^5. "5^^* ^^Q- 
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CRU8TA0BAKS IN UPPER SILURIAN BOCKS. 

There has been read to the Geological Society a *' Description of 
the Omstaceans from the Uppermost Silurian Rocks near LesmaJiago," 
by Mi. John W. Salter, F.G.S. The large Crustacea referred to in 
the last paper were described by Mr. Salter. They belong to the family 
£urypterid(B of Burmeister, and bear the closest relation to Eurypterus, 
They also present many analogies with the PterygotuSy particularly in 
the presence of a scale-like sculpturing on the body-rings, a character 
now known to be present in EurypteimSj and probably common to the 
whole family. » 

UPPER SILURIAN ROOKS OP SCOTLAND. 

A PAPER has been read to the Geological Society, ** On the Discovery, 
by Mr. Robert Slimon, of Uppermost Silurian Rocks and Fossils near 
Lesmahago, in the south of Scotland, with Observations on the Rela- 
tions of those Strata to the overlying Palaeozoic Rocks of that part of 
Lanarkshire," by Sir R. I. Murchison. The principal object of the 
author is to direct the attention of geologists to the recent discovery of 
the Uppermost Silurian Rocks of Scotland, in which country their 
presence was unknown. This important discovery was made by Mr. 
Robert Slimon, of Lesmahago, who, in the western part of that exten- 
siye parish of Lanarkshire, detected very remarkable and large fossil 
crostaeeans, the exhibition of which, at the Glasgow Meeting of the 
British Association, induced Sir R. I. Murchison to visit the tract in 
question, accompanied by Professor Ramsay. The descending order of 
the strata is well seen on the banks of the Nethaw river, Logan water, 
and other small streams ; all tributaries of the Clyde. There the lower 
carboniferous rocks, composed of several bands of Productus and 
Encrinite lime-stone, frequent seams of coal and layers of iron-stone, 
including the celebrated ** black band," are underlaid by the Old Red 
Sandstone, as la]::gely exposed between Lanark and Lesmahago. Towards 
its lower part the Old Red is marked by a powerful band of peebly 
conglomerate ; whilst its base is made up of alternating red and light 
greenish-grey flagstones and schists. The latter are succeeded by dark 
gr^, slightly micaceous, flag-like schists, charged with large crustaceans 
and other fossils, which organic remains, combined with the apparently 
comfortable infraposition of the beds to the lowest Old Red, having led 
the author unhesitatingly to consider the Lanarkshire strata to be the 
equivalents of the uppermost Ludlow rock, or the Tilestones of Eng- 
Luid. These dark grey fossiliferous layers are underlaid by, and pass 
down into, a thick accumulation of similar mudstones, which becoming 
in some parts slightly calcareous, in others arenaceous, rise up into a 
district of round-backed moorland hills, ranging in height firom 1600 to 
2000 feet above the sea ; the whole tract having been much penetrated 
by porphyries and other igneous rocks. The uppermost Silurian rock 
of Lanarkshire contains a species of Pterygotus not to be distinguished 
from the species of that crustacean so abundantly found in the upper 
Ludlow rock of Shropshire and Herefordshire •, Ukft "SfilaiaVi ^k^^<5Ri\*Sa. 
stratum holds the Lingvla cornea and Troclixws lielxcUea'i V?>Ti\i. ^%^.^^ 
The Lesmahago deposit is further cbaracteTi2.feA. Vj ^i^i^ crasJysvRftSSBA "^ 
ibe group of Emjpiendsd (Burmeister), -wliVcb. «tft ^«&crCti'5^ ^s^^=^* 
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Salter under the name of Himantoptenis. They are accompanied by 
anotilier cmstaoean, the Ceratioearis. In oonchisioai, Sir Bode r ick 
pointed out the remarkable persistency of this zone of large cnistaoeini 
in yarious parts of the world ; one of the Lanarkshire indi-riduals has a 
length of about three feet ! In Westmoreland (Kendal) the Suryptemi 
is found in the Tilestonee, with many upper Ludlow fossils ; in Podolia 
the stratum containing the Evryptenu tetragomphihalmms (Fiseho) 
underlies Beyonian rocks ; and in the Bussian Baltic island of Oesel, it 
has recently been detected by M. Bidiwald in a limestone which haA 
been referred by the author and his associates to the Ludlow rock. In 
North America the Eurypterus occupies the same geological horizon as 
in Bussia and^^the Britidi Isles ; and it is to be remembered that large 
crustaceans of this group of the Euiypterids have nowhere been ioaad 
in rocks of older date than the Upper Silurian. 

A ''Description of the Crustaceans from the Uppermost Sihi> 
xian Bocks near LesmahafeOy" by Mr. W. J. Salter, was then read ; 
and next, a note by Mr. Huxley, ** On the Beiations of these Gigantic 
extinct Crustacea^" showing that their zoological poeition wis 
neither among the Phyllopods nor the Poedlopods, nor intermediate 
between the Copepods and Isopods, as had been supposed, but that 
their structural peculiarities were to be paralleled only among the 
Gumoid Stomapods on the one hand, and the zocform lairs of tiie 
Maenura on the other. Drawings of a new genus of Gumoid cmBlMea» 
Galyptoceros, illustrated this position ; and leaying out of considentifln 
the Isopoda, Poecilopoda, and Trilobita, it was shown that the Buyp- 
teridte exhibited the most rudimentary and larval forms of any known 
Chrustacea. — Atkenanim, No. 1468. 



COPPER IK NATAL. 

Dr. p. 0. SuTHBRLAin), with a letter addressed to the late Pro- 
fessor E. Forbes, has sent some specimens of Copper Ore from this 
colony. They occur between the junction of highly contorted and 
almost vertically placed strata of the crystalline metamorphie rooks, 
with beds of non-fossiliferous sandstone, which not unfrequently pass 
into conglomerate on the one side, and into shale on the other. Th» 
sandstone strata are nearly 1000 feet thick, are very rarely changed 
more than 10*' to Id"" from the horizontal line, and are frequently inter* 
stratified with beds of greenstone and basalt and other rocks of the 
trap series, which are often found decomposed into the greyish-yellow 
clay. In nearly the same geological position with the copper ore, 
masses of a species of taloose rock occur, and are found, although not 
with the copper, passing into rocks of a more stratose character, whidi, 
in one or two instances, show an approach to a slightly fibrous struc- 
ture, not unlike Asbestus. Dr. Sutherland has sent also specimens of 
what appears to be olivine, from the same locality as the copper ore, 
but not near the gneiss. The presence of olivine among the 
granites found here may perhaps lead to giving it a place among rocks 
esteemed to he of earlier date than \ikioab ^^\!(^ d^>£^ M2tv.^ ^sw^^i^s^^i^ 
And other strata. It is very abundeoit ttmooi^ ^^ ^«i«^ ^\x%x& «il ^^ 
eolonj'. Bj a rough analyma of ihe copper oks^. ^^^«t^»sA HsssbA 
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tiiai lome of the aTenge specimens yielded 15 per oent. of the green 
CAriKmaie (malachite) or 8 per cent, of pure copper. 

CK)LD-BBABIVO DI8TBI0T8 OT THS WOBLD. 

Mr. B. Hopkiks, in a paper read to the British Association, has 
gi?e!n the results of his ohserrations on the Annferons Distriets of the 
worid, in whi^ he stated that Qold was found only in the primary 
roekS) and chiefly in quarta, because, when the gold was predpitaled, 
aa H were, in nature, the quarts was that with which its particles most 
readily mixed. Gold might be found in all primary rocks of a meri- 
dional structure^ where ciystalline sands predominate. It was a 
eurious fiust that gold might often be found at the roots of large trees, 
because the roots baring assimilated to its nourishment the other 
materialB, left the gold as an indigestible surfiMe behind. 

■ Ill I 5 

OOLD nr AUSTEAUA. 

PBorassoB KiooL has read to the British Association a pi^^w <' On 
tibe Auriferous Quarts Fonnation of Australia," by Mr. J. A. Gamp- 
Ml. The author is of opinion that the gold fields are inezhaust- 
iUs^ and the finding of gold only in its infuu^. Boundless fields lie 
■mi untouched, which i^ employ the labour of ages yet to come, and 
when efficient machinery shall have been brought to operate upon the 
rocks, there may be then gold enough to liquidate the national debt. 
Sir &. I. Muioliison said he had been in communication with the 
CKrremor of Australia, and it was undoubted that, though the popu- 
lation had of late largely increased, the produce of gold had decreased. 
It was a rirgin country ; the gold lay in great troughs ; and the ques- 
tion was, how long it would take to esdiaust them. It might be a 
qwarter of a century — more or less — ^he would not like to name it ; but 
it would be, sooner or later, exhausted. The riches were on the lur- 
fiMe. When the Spaniards first risited South America, and found the 
palaoe of Monteiuma and the other princes coTored with gold, whioh 
lukd been cdlected by the poor people witii their sticks out of the graTil 
ef the earth, they mid^ '* What will come when we go down to the 
bowela of the eaith V* and it must be remembered that the Spaniaids 
were thmi the best miners in the worid. What was the result ? Th&f 
mined for gold — ^they were ruined ; and a proverb gradually came into 
use, which said, '* He who wants to make a fortune will mine for 
copper ; he who wants a moderate fortune will mine for silrer ; and 
Ke who wants to ruin himself, let him mine for gold." There may 
be exceptions to this ruk^ but it generally holds true. In nineteen 
eases out of twenty, deep mining will cost 26*. for OTery 11, of gold. 
This was undoubtedly the case in South America. No doubt, howerer, 
Australia will produce gold for many years, and enable this country 
to found there a magnificent empire. 






aoLi>-BaABiNa tabibtibs oi pbixabt books. 
Kb. Bvam HomsB has read to the lnE\i\;u&oii c& ^T^'^&SGi^BMSBa ik 
ptper "On the Fertical Structure oi ^e "SroMai 'ftwSus ^A.'^ 
geneni duumetmt of their Ould-beaxbis ^vB!nt^^fi&.^ ^^i^^ vofi^^sa 
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menced by stating, that it was almost impossible to form a ooneek 
Idea of the trae character and geological position of the gold-beaJBg 
Tocks, without being first acquainted with the symmetrical order of the 
erystalline structure of the fondamental series ; hence the cause whj 
the two subjects were combined in the paper. 

The primary laminated rocks, the gneiss, micaceous schists, Ice., 
usually represented in geological sections as layers, or stratified beds, 
were diown, by numerous illustrations and obaervations made in dif- 
fisrent parts of the world, to be always found more or less on edge^ 
presenting a symmetrical structure, very different to the sedimaitaiy 
beds. In taking a comprehensive view of this structural ph^iomenoa 
in the two hemispheres, the bearing of the vertical deavage planes 
was described to approximate very closely to the direction of the larue 
meridian, from the southern zone to the arctic regions. This im- 
portant fact the author asserted, from observations made by himsdf 
and others, from Terra del Fuego to California, and from Australia to 
the Ural Mountains. After reference was made to the geologksl 
sections of the different regions, the author expressed Ms conviction 
that the propagation of erroneous views, such as those of the sedi- 
mentary origin of the primary slates and their being subsequently 
lifted to high angles, tended to vitiate the foundation of geologieal 
science as now taught. 

The rocks which produced gold, and from which so large a quantity 
of that metal had lately been obtained, merely by digging and washing^ 
belonged, it was stated, entirely to the primary series, and not to the 
fossiliferous or sedimentary beds, as had been sometimes assumed. It 
appeared, that the less the vertical edges of the primary slates were 
covered by compact sedimentary rocks, the more favourable were the 
conditions of the superficial actions for decomposing and liberating their 
metallic contents. Gold was never detected in the sedimentary rocks 
excepting in combination with quartz or pyrites, and then only in the 
vicinity of the primary series, and consequently derived therefrom. 
It was asserted and shown in a section, exhibited by the author, that it 
was by the superficial disintegration and final decomposition of a certain 
variety of the meridional crystalline bands that ihe gold deposits of 
South America, Yeraguas, California, Austndia, Africa, IncQa, and 
the Ural were produced; and the same description of structure and 
composition served for all the auriferous regions. 

The more uniform the vertical and polar structure appeared to be, 
the more prolific the primary series was found in gold, and vice versd, 
in all the regions yet explored. It was possible, on a cursory exami- 
nation of the structure and composition of the primary rocks, to deter- 
mine what metals or minerals they would produce, and also whether 
such products would be found disseminated throughout the bands of 
rocks, or be aggregated into masses. 

The author described an interesting natural process, sometimes 

detected in the auriferous granite, where these rocks decomposed 

towards the surface into an aggregation oi tomu^l'W^^. \\> ^%s^ vx».\itd^ 

ttat during this change, an efflorescence oi VAa^ iecra^avcraa tkvsv^sc^ 

with gold became formed in the dmaons oi lAi^ coTwyeoJcoB ^^\^aj«OTi% 
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eofttixigs of the balls, which by dismt^;Tation liberated the predons 
metal. 

A^ain, by the aid of soiface moisture, and the absorbing addon of 
the roots of large trees, growing on the edges of gold-bearing rocks, 
these rocks become gradually disintegrated and decomposed, the prot- 
oxide of iron being conyerted into the friable peroxide and the aJkali 
of the felspar was taken np by the roots, leaving the metal behind, 
pzedpitated and aggregated into masses. Some of the gold nuggets of 
Australia and Chili had been found under such circumstances. These 
metallic productions were confined to no fixed period ; on the contrary, 
the process appeared to be incessant, and only varying in its amount 
and intensity according to local circumstances. 

In order to predict, with any degree of accuracy, the existence of 
gold in any given region, in quantities worthy of commercial con- 
sideration, the author stated, that it was indispensable to ascertain the 
following particulars : — 

1st. If the primary series was uncovered by sedimentary rocks and 
subject to disintegration, &c. 

2nd. If the structure was found in a vertical, and, more or less, in 
a polar direction. 

3rd. If the meridional crystalline bands predominated in ferru- 
ginous argillaceous schists, with talcoze and quartzoze slate, as de- 
scribed VOL the sections. 

It was commonly imagined that the diggers were obtaining great 
riches, and, therefore, that public companies ought to make great 
jnofits. Now, according to the author, this idea was founded in mis- 
conception. The diggers, on an average, barely obtained an amount of 
gold equal in value to 21. per man per week ; whereas the companies 
paid upwards of Zl, per week for similar labour; this fact, coupled 
with that of the companies not being able to procure productive gold 
ground, would, to some extent, account for their ill success in the 
colonies. 

The following statement was given, to show the value of gold 
obtained since 1851, chiefly by ordinary digging and washing, from 
two of the most productive gold regions in the world — Califomia and 
the colony of Victoria — 

OAUVOBHIA. 
In 1861. Yalne in round numbers 
1862 
1863 

1864 f, ft 

1866. Estimated (<m 9 months' produce) 



£6,898,600 

9,165,800 

10,781,400 

10,302,000 

8,644,000 



THE OOLOHT OF VICTOBIA. 



Part ofl861 and 1862. Yalne in round nmnbers . £14,000,000 

1853 „ „ . 11,600,000 

1854 „ „ . 8,300,000 
1856. Estimated (on the produce 

of 9 months) .... ft»<5fift»<3f» 

The author expected, that by granting moTO "NSJoewX \fcTBi& \ft ^s^**^ 
temstic companies of diggers, increamng tlhe i«ycii3C\^<fe^ isst <3ck\»aflaiSt 
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and aeeamtdatmg water, adopting improTed modes of washing, Ice^ 
the' produce of gold &om the colony of Victoria alone would not M 
much below the Talue of 6,000,0002. per annum, for some Teanti 
eome, which was about double the amount of gold now obtained ttm 
the Ural, or Siberian gold-fields. 

The next evening Meeting of the Institution was deroted to ike 
discussion of Mr. Hopkins's paper, when the author's novel theory wm 
much opposed ; but much corroborative evidence was also addaoed cf 
the correctness of the observations in the paper. 

DISCOVERT OF QBAPHITS DT THS UALTEXS HILLS. 

A woBK of some magnitude is now proceeding in the vicinity of MsI- 
vem, no less than that of tunnelling through the base of the Malvem 
Hills. The junction, on the east side, of the syenite and the red 
sandstone has been already disclosed, and a mineral has been dia- 
covered, either identical with or closely allied to Graphite. The Al- 
lowing remarks by a Correspondent were made during an craininaition 
of the tunnel : — 

** Arrived at the bottom of the shaft, we commenced our obaerra- 
tbns, and, working eastward, we came to the edge of the qyoiita, and 
found a band of grey marl, in a moist and day-like state^ in eontaet 
with it, dipping at a high angle. This we very carefully meMored, 
and ascertained by the cUnometers the angle to be 54^ Walking on 
in the same direction, we passed through reid marls, mingled occasion- 
ally with grey, aU dipping eastward, until, at a distance of 45 feet 
from the syenite, we discovered the first band of Eeuper shale. The 
dip of this we took carefully, and found it 37*. The marls in the 
neighbourhood of these shales were so highly indurated as to have the 
appearance of very compact sandstone. Proceeding eastward, we 
noticed several thin bands of Keuper shale, the dip varying very tanr 
siderably, some of them being almost horizontal, while the perpendieular, 
the dip of the highest was 57°. I conclude from this circumstance that 
they must have been subjected to local disturbance subsequent to the 
general upheaval We noticed nothing £Burther that seemed remaxkable 
on the eastern side, and, having reached the end of the working, we 
retraced our steps to the shaft, and began our inspection of the interior 
of the Malvem Hills. I should state that the syenite in immediate 
contact with the new red seemed very loose and broken up, and at first 
I was disposed to think this was the result of the grinding process in 
upheaval ; but finding no fragments among the clay and marl, I came 
to the conclusion that its fra^^tary and rotten appearance was pro- 
duced by the action of water, a considerable quantity of which was held 
against it by a barrier of clay. 

« We journeyed westward, and carefully examined the syenite as we 

went. Its appearance is varied as at the surface, but we saw no variety 

of rock differing from the surface or quarried specimens we are familiar 

with, excepting that the homblendic syenite is of a much lighter colour, 

approaching in appearance the chlorite oi ^i^le'^'s\*?tt. k«asyasi.\ft^>r*kL 

this particular variety of rock, at 111 T«^ ^^^5?,^?^'^ '^'**'^ "*^ 

found the black shining mineral wUc\i ^xcieeaoT^^siSVY^^^^wfl^^ 
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granite. It there appeftra in a Tein about 6 inches wide; a large 
fnantity has been worked out, and now, at 128 yards from tiie shaft, 
&e -vein has a width of nearly 8 feet ; it is much mixed up with masses 
oi quartaose and felspathic rook, and is so loose and sehist-like that 
quantities of it may be knocked down with a stick or hammer. The 
direotion it takes is from south-west to north-east, and as it appears to 
be increasing in mass, we may hope to pass through a considerable 
quantity^ and it may probably improTO as we approach the centre. 
Several q;»rings make their appearance in the tunnel, but they all rise 
from the bottom." — Bdinburgh New PhUoaophieal J<mr%alj No. 8. 

▲mBIGlH OOAL-FIBLDS. 

Thb three great Coal-fields in America are,— the Ohio, 740 miles 
long and 180 wide, coTcring an area of 60,000 square miles, a greater 
m&ce than that of England and Wales. The Illinois coal-field coyers 
iK)O,000 square miles ; and the Michigan occupies 15,000 square miles. 
Besides these^ there are numerous anthracite basins in PennsylTania 
and Virginia, the farthest being 100 miles from the margin of the 
Ohio coal-fields. The coal, the Intuminous coal-field of the Ohio, is 
2800 feet deep. The working of these coal-fields is increasing very 
zajpidly; 8,000,000 tons of anthracite and 1,000,000 tona of bitu- 
i coal are raised annually. 



OOAL DT ASIA KHVOK. 

A PAPmi has been read to the Geological Society '' On the Coal of 
the Korth-Westem Districts of Asia Minor." Mr. H. Poole, in his 
Beports to the QoTcmment on the result of his journey to Asia Minor, 
to examine into the probability of workable coal being found in the 
ooontry near Brussa and Ohio (Bithynia), in which coal has been re- 
ported to occur, states that he travelled from Ohio to the Lake Ascania, 
and around its shore, without finding any trace of coal ; then from 
Yallova inland to Ortdkoi, with like result. He next went from Tal- 
lofva westwards along the coast as &r as Eomikd, where a bed of 
lignite, nine inches thick, was worked to some extent by the Armenians 
four yean since ; thence he went inland to Sulmanli without seeing 
any indications of coal. In consequence of the mmoure of the exist- 
ence of coal near the Lake of Apollonia, Mr. Poole travelled round 
that lake, but met with none. Mr. Poole next went from Tallovm 
■outh-eastwardly to Tchougnoorkoi, where lignite, varying from one 
to four feet in thickness, and dipping at a high angle, has been also 
worked by the Armenians. This lignite is of no promise. Another 
excursi<»i was to the Lake Saban4}a, where a thin seam of lignite Gros»- 
ing the road on the south of the lake, and a lignite at Ag Soph6, to the 
east of the lake, were visited. Nowhere did Mr. Poole find inroof of 
the existence of good workable coal in the districts visited. 



HOBTH or ENQLAND OOAL-XnrBS. 

Inaleetare ''On the Mining Districts oi \:^« ^^x^ ^ lau^atiaEA;^ 
recently deiiTered by Mr, T. Sopwitl^ ¥.B..^., a.\^^'^T^'VBsi«^»-- 
*lall, it was stated tiiat the production of the Ow\ ^tt^nna ^il>2fiL<6^««J^^aaft.- 
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berland and Durham district now reaches an amount litUe, if any, 
short of 14,000,000 tons annually. In round numbers, and aseoi' 
Yeying a genenil approximation, it may be considered, that of -1i» 
quantity 6,000,000 are destined for London and the coast trade, aal 
about 2,000,000^ exported abroad. The consumption of coal foreob 
(inland, coast, and foreign) is about 2,000,000^. Colliery engines ail 
workmen consume upwjuds of 1,000,000 tons; and the ordinary lonl 
consumption of the district may be taken at about 2,000,000. Of 
this enormous quantity, a conception can only be formed by redudngit 
to some other standards of comparison, as for example : — This quan- 
tity of coal, if formed into blocks of one cubic yard each, would co?ar 
about four square miles ; and if the same quantity of coal be considered 
as forming the coating of a road, one inch thick and six yards wide^ it 
would extend considerably more than four thousand miles. Blocks of 
one cubic foot can be readily comprehended ; and if one person were 
employed to count these blocks at the rate of 3600 in every hour, and 
36,000 every day, it would occupy him more than toi years to com- 
plete his task. — Mechanics* Magazine, No. 1654. 



THE COAL PLANT STIOHARIA. 

Dr. Flimiko had read to the Boyal Society of Edinburgh a paper 
on this subject ; in which, after noticing the proofis of Stigmaria bring 
the root of Sigilaria, he called attention to the external organs, known 
formerly as the leaves, and more recently as the rootlets of the former. 
He stated that in the many examples of stigmaria which he had 
examined, he had never observed these rootlets articulated to the stem 
by anything resembling a ball-and-socket joint, considering the appear- 
ance which had led to this notion as due to shrinkage and state of 
preservation. 

The views of Dr. Hooker, as given in his valuable paper on Stigmaria 
in the Memoirs of the Geological Survey, vol. ii. p. 437, were next 
considered. This acute observer, &om an examination of a particular 
specimen, concluded that these rootlets, within the body of the stem, 
form obconical or flagon-shaped bases, the summits of which are on a 
level with the mouths of the cavities in which they are contained. 

In the two specimens which Dr. Fleming exhibited from the Boghead 
parrot coal, it clearly appeared that the rootlets communicated directly 
with the body or trunk, which in this case had been filled from within, 
with the pulpy matter of the coal, and had thus entered the tubular 
rootlets which extended for some distance into the argillaceous matter 
on the outside. Hence he inferred that the flagon-shaped bodies 
noticed by Dr. Hooker were the lower portions of the rootlets, not in 
the inside, but on the outside of the stigmaria. 

Dr. Fleming next exhibited examples of the different quantities of 
coal produced by stigmaria, sigillaria, favularia, calamite, stembergia, 
and lepidodendron, observing, that as these plants can furnish coal- 
making materials separately, and as their remains exist in coal, it can- 
not be denied that, in the aggregaJte^ t\ie^ -wovAA-^o^ ^o^vusiX^l ^xo^t!*x?r^ 
nor, with these fiwts in view, couVd it )Qe m«aBtoMi«^^i^^» <s««ii <»a. q^ 
be formed from fir or allied woods. 
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The author then proceeded to obserye, that in ordinary household 
coals, such as caking, cherry, or splint, each bed is stratified, and the 
strata are separated at their ^orfo'Ti^^ by patches of fibrous anthracite, 
as if formed from broken portions of woody matter. These partings 
indicate a recurring intermittency of action, probably arising from 
aeoMn eha/nges during the accumulation of vegetable matter in a form 
analogous to peat. The parrot coals, on the other hand, by the absence 
of stratification (being merely laminated or slaty parallel with the plane 
of stratification of the neighbouring sedimentary rocks), indicate a more 
decidedly simultaneoas origin, and appear to have been in the state of 
disintegrated vegetable matter, mixed more or less with earthy mud, 
and distributed like the beds of sandstone and clays. That these coals 
were originally clays, into which bituminous matter was injected, will 
not be countenanced by any one acquainted with their structural cha- 
racter, contents, and relative position. There is no bitumen in the 
Bogh^ parrot, nor any substance analogous to what has been termed 
ozokerite from Binny Quarry, to which Dr. Bennett has referred. The 
last substance, indeed, melts at a heat considerably below that of 
boiling water. 

The pulpy condition of the original material of the parrot coals must 
have been favourable for the molecular changes usually termed meta- 
morphic, which may have so fiu- modified the forms and structures of 
the vegetable tissues as to give them a segregrated or concretionary 
character. 

The author concluded by remarking that the Boghead parrot could 
not be considered as a new mineral species, for it is neither chemically, 
optically, nor mechanically homogeneous, as demonstrated in the papers 
of Professors Bennett and Balfour in the last part of the Society's 
Trcmsactions. 

ARCTIO FOSSILS. 

Captain Sik £. Belohbb has read to the British Association a paper 
*' On the Discovery of the Ichthyosaurus and other Fossils in the 
Arctic Expeditions.** These remains were found on the summit of 
Exmouth Island, about 700 feet above the sea, the upper strata of 
which is a bed of limestone about thirty feet thick, containing the 
fossUs. The specimens have been submitted to Professor Owen, who 
considers them to resemble the Ickthyoaavrus actetus of the Whitby 
lias. 

BOOKS AND FOSSILS FROM THE ABCTIO ABCHIPELAOO. 

Sib Bodbbiok Murohison has read to the Geological Society a 
communication **0n the Bock Specimens, Organic Remains, and Fossil 
Wood, collected in the Arctic Archipelago by Captain M'Clure and 
Lieutenant Pim." The author gave a brief account of the rock speci- 
mens submitted to his notice some time since by Captain M^Clure and 
Lieutenant Pim, and stated that he had subsequently been favoured 
with an mspeddon of other specimens collected "b^ ^\i'a."&^<3EiKt *, Sx^^a. 
aU ofwbicb be inferred that the oldest sedimeii^Ax^ "to<^ ^i ^^ Kx^iokss 
arcbjpelago is the Upper Silurian liinestoiie, w\ii<i:^i wroXaMA ^^^'so^ 
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eorals and otiier fossilB known in the fbimAtioDB of tli«t age in Qolk* 
land, Wenlock, and Dudley. No dear eyidence haa been affoided wti 
the existence of Devonian roeka, thon^ eztensiTe manaen <^ led wd 
farown sandstone 'may belong to that formation. True oarbonitem 
ProdueU and Spir^feri have been bron^t home by Sir S. Belcher torn 
Albert Land, north of Wellington Stndts ; and coaly matter hai bM 
detected in many localities. Secondary rocksi it is snzmiaed, may enl 
in the smaller idands north of Wellington Channel, as fbasil boiMi if 
aanrians were fonnd in them. As there are no clear traoea of tiie cU 
tertiary rocks, the anthor inferred that the older depoatta of the Aieltt 
region had been elevated at an early period, and had remained in tkat 
position during a very long time ; for the objects to which the attontka 
•of the geologist is next drawn by the collections of the Yoyt^gpn, an 
certain silidfied stems of plants, which are widely spread ovbt all tk 
ialuids between Wellington Channel and the east and weat ooai* d 
Banks*s Land, and which, from the examination already bestowed m. 
them by Dr. Hooker, appear to be allied to, if not identaeal with 
coniferous trees. At one spot, namely, Coxcomb Bange, Banki^a Lmdl, 
and at a height of 500 feet above the sea, Captain MHJlure colleetoda 
large CyprviMf undistinguishable from C. idcmdica of the ^aoial diift 
of tiie British isles. There are small stems of plants, some of wUdi 
exhibit passages from a silicified condition to that of lignite and of wood, 
«nd numerous fragments of which seem to be referable to existing wgoam 
of conifersB. Most of the specimens were buried in froxieD. mud or siU^ 
and these have preserved, during a long period, their woody fibre in a 
natural condition. 

Attention was particularly directed to the portion of a trunk of one 
of these fir-trees, three feet six inches in circumferenoe, which had been 
procured by Captain M^Clure from a ravine in Banks's Land, where 
much of the wood is strewed about, in different states of preservation, 
at heights varying from 300 to 500 feet above the sea, together with 
cones apparently belonging to an AbieSf resembling A, aSni (a jidant 
still living within the Arctic circle). One of Lieutenant Pim*8 sped- 
mens of wood from Prince Patrick's Island is of the same character, and 
much resembles Pinui strobus, or the American pine, according to 
Professor Quekett, who refers another specimen, brought firom Heda 
and Griper Bay, to the larch. 

Having alluded to the fiskct of the remains (including entire skeletons) 
of whales having been found by Sir E. Belcher to the north of Wellington 
Channel, at considerable heights above the sea, the author inferred that 
the existence of the remains of these animals with those of fir-trees of 
considerable size, in latitudes ranging from 74" to 78° lO', could be 
most easily explained by supposing that the greater portion of this region 
was submerged, when the remains of whaJes and the Cyprina were 
lodged on a former submarine surfjEM^, and when quantities of wood 
were floated or carried by ice-floes (accompanied by much silt and 
detritus) from the mouths of the nearest great rivers ; a subsequent 
deratioD of such sea-bottom having i^todxiced tha ^teaent relations. At 
the same time he admitted tihat a caae n7\iv^ \)AdL >M«(^\st^'Q.^ \A\saw 
aotice hy Sir JB. Belcher, mgbt mdxwift w>mQ ^e^csfipaa \«\*^«h^ ^(^oski^*^^ 



QBOIOQT AHD MJXEMALOQY. 255 

trees grew upon the q>ot where their remains are now found ; sinee 
that officer examined a trunk in lat. 75** 80' north^, and long. 92** ISf 
iretty -which he states to have been in a yertioal position, with its roots 
eztanding downwards into a clayey and peaty soU with sand. Bemark- 
i^ble as this case is, and leading, as it might, to the inference that a 
Ttrj different climate prevailed here when such vegetation existed, tiie 
MElLor loefen the simpler view above mentioned to one which would 
M C e easari ly involve the hypotheses of, — 1. A much warmer climate, at 
» time when these Arctic lands were high above the sea ; 2. A depres- 
sion to the extent of several hundred feet, to account for the distribu- 
tion of Arctic marine animals over the surface ; and, 3rdly, another 
elevation to bring about the present configuration. In short, however 
■wUling to allow for great upheavals and depressions in quasi-modern 
times, the author does not see how the co-existence of the remains of 
-whales and marine shells with living species of trees on the aame lands 
oun be latiB&ctorily accounted for, except by a former action of drift, 
timilar to that which oovered Northern Burope and North America 
witii enaticB and d^&m, — ^the polar examples differing only from those 
of other countries by the preservation of wood in its pristine conditicm 
tlirough the excessive oold of the Arctic region. Since the above was 
QOBimumcated, a large series of specimens have been received from 
Ouptain EeUett and Captain Collinson, which corroborate the foregoing 
eoMluflionB. 

GOAL FOSSILS OT NOYA SOOHA. 

Mb. W. J. Dawsok has read to the British Association a paper 
** On the Fossils of the Coal Formation of Nova Scotia," in which he 
described the strata of the coal-measures of that counti^ as extending 
to a depth of no less than 14,000 feet, containing 60 distinct surfaces, 
oovered with plants and trees. He spoke of the marine and land depo- 
sits odlected in the delta, where the roots of the calamite hold toge- 
ther tiie mud which, forming into flats, sink down to receive others. 
Ifr. Dawson's paper was illustrated by a rich collection of specimens of 
the fossils. 

In a conversation which followed, it was shown that many of the 
fossil remains described by Mr. Dawson as existing in the coal-forma- 
tions of Nova Scotia are to be found also in the coal-fields of Scotland. 

VOSSIL SIBSHOID MAMXAL VBOM JAXAIOA. 

Fboiivbsdb Owbn has read to the Qeological Society a paper on this 
fossil, whieh is completely petrified and adherent to the mass of rock 
in which it is embedd^, and by the fracture of which into three pieces 
it was brought to. light. Sufficient of the matrix has been cleared away 
to demonstrate the mammalian character of the occiput ; the round 
orbit turned upwards by the outward development of its lower border ; 
the large, almost horisontal, nostril, extending to between the orbits ; 
a thi<dc, convex, deflected muzzle, formed by ^e pre-maxillary bones ; 
and a lower jaw which resembles in some oi \\a <:^u&x%fi^«t%Si^ ^^ '^sa 
manatee. The texture of the bone aihowB t\ie B&m!^ \<sq»^ Qnrm;:^d«^ ^^i^- 
racter as in the surenoid mammala. Tlie ioxeipaiVi qI >iJti^ \v««t \«« 
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contams incisors and a canine ; the molaxs are nnmerons, with two or 
more roots, adapted, like those of the manatee, for braising yegefcable 
substances, but with a different form. The author terms this fooil 
mammal the ProrcLstomus nrenoides. It is from a compact limestoM^ 
underlying and different from the ordinary carious tertiary limesfccMie oif 
Jamaica, and resting on conglomerate and sandstone in the central Ya^ 
ground of the island, and submitted to the author's examinatioii ly 
Mr. H. H. Shirley, of Freeman's Hall estate, Jamaica, near whidk 
place the fossil was found. — Literary Gazette, No. 2002. 



RSHAINS OF THE DIOTNODON TIORI0EP8 FROX SOUTH AFBIOA. 

Pbofessor Owen has read to the Geological Society, a paper, whenm 
he described a new species of extinct bidental reptile {Dicynodon Hgri- 
ceps), transmitted by Mr. A. G. Bain, from South Africa. The 
skuU surpasses in size that of the largest Wabrus, and resembkB that 
of the lion or tiger in the great derelopment of the occipital and parietal 
ridges, the strength o£ the zygomatic arches, and the expanse of tiie 
temporal fossse, — all indicating the possession of temporal (bitiBg) 
muscles as largely developed as in the most powerful and ferodons d 
the carnivorous mammalia. This unique modification of a sauroid 
skull is associated with the presence of a pair of long, curved, sharp- 
pointed, canine tusks, descending as in the machairodus and walnu^ 
outside the lower jaw when the mouth is shut, these tusks being de- 
veloped to the same degree as in the smaller species of Dicynodon 
(D. lacerticeps, J), testudicepsj &c.,) described by the author in a 
former memoir ; and, as in those species, so in the present more 
gigantic one, no other trace of teeth was discernible, the lower jaw 
being edentulous, as in the extinct Hhynchosaurus, and the CSielo- 
nian|^ptiles. Most of the extinct reptiles exemplify the law of the 
prevalence of a more general structure, as compared with the more spe- 
cialized structures of existing species. The Labyrinthodonts comlnned 
Sauroid with Batrachian characters ; Ehynchosaurus, Sauroid with 
Chelonian characters. The Ichthyosaurus had modifications borrowed 
from the class of fishes, and the Fterodactyle others borrowed from the 
type of birds and bats, — ^in both cases engrafted on an essentially sau- 
roid basis. The Dicynodonts — which were like lizards in their more 
important cranial character, as, for example, the divided nostrils, the 
dependent tympanic bone, and the pair of symmetrical suboccipital 
drocesses — resembled the crocodiles in the extent of ossification of the 
occiput, resembled the Trionyces in the extent of ossification of the- 
palate, and in the form and position of the posterior nostril ; and re- 
sembled the Chelonia generally in the edentulous trenchant border of 
the whole of the alveolar part of the lower jaw, and of a great part oi 
that of the upper jaw. But they also superadded to this composite- 
reptilian structure of the skull a pair of long, sharp, descending tusks, 
and temporal fossse and ridges, which seem to have been borrowed 
^om the mammalian class. 
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ON THI COOIiOOIO KAiraS OV THB PT1IBT60TI78 PB0BLEKATICU8. 
BT THS BBT. W. 8. STXOHBS, F.a.8. 

'* Ohb of the sfcrangOBt organiams of the formatloD," Bays Mr. Hugh 
Miller, itk The (M lUd Scmdatmt^ <*is a fossil lobster of soch huge 
proportions, that one of the aveiage-sized lobsters, common in onr 
markets, mi^t streteh its entire length across the continnons tail-flap 
in vhich the creature terminated." 

This cmstacea is the '* seraphim" of the Forfarshire qnariymen, and 
was for a long time supposed by Agassiz to be a '* fish." Mr. Hugh 
MUler gives an interesting account of the restoration of the *' lobstei'' 
bj the great ichthyologist himself. 

Nearly allied to the Scotch fossil and the recent limulus of the 
West Indies ia the Pterygotus problonaticus of the Silurian rocks of 
SagUyMl, and the object of this paper ia to draw the attention of geo- 
lo^^sts to the remarkable range of tiiat crustacean, and the association 
dT a highly-organized entomostracan with groups of fossils so widely 
separated as are the tnlobites and molluscs of the Garadoc conglome- 
xate £rom the ichthyoHtes of the Old Bed Sandstone. 

In the collection of the Malvern Natural History Field Club is a 
portion of one of the '' thoracic feet,** discovered by Mr. John Barrow, 
in tiie Garadoc conglomerate of Bastnor Park. This fossil is alluded to 
by Sir B. Murchison (SHwria^ p^ 237), to whom the circumstance of its 
detection was communicated by the late Mr. Hugh £. Strickland. It 
ia associated with lingula Qrumena^ lingula attenuate^ area Eastnori, 
and pterinea orbicularis. 

Another *' thoracie foot" was found by the writer at the base of the 
Upper Ludlow shales at Goarstley Common, Newent, Gloucestershire, 
and was examined and named by Mr. J. W. Salter. Bhynconella 
Wilsoni occurs in the same rock 1 

The fine specimen of the limbs of this palKOzdo crustaeean in the 
ealnnet of the late Mr. H. Strickland, has been fully described 
{Qika/rterly Jowmal of ike Geological Society, Nov. 1852, vol. viii) by 
Mr. J. W. Salter. The locale of this fossil was in dose proximity to the 
Upper Ludlow ^*bone bed" of Hagley Park, near Hereford ; and it was 
discovered assoeiafced with avieula retrofleza, orthialunata, and orbicula 
xngata by 1^ late Mr. Mackay Seobie. 

A few weeks ago I examined a fine collection of the remains of 
pterygotus in the cabinet of Mr. B. Banks, of Kingston, from the 
^'tiiestones" dT Bradnor Hill. One of the daws of this animal is 
superior to the fossil of Hagley Park, while thoracic feet, spines, and the 
plates figured {SHwricm Syetem, PL lY. 4 a), occur in great abundance. 
The only fossil hitherto detected in the " tilestones," with the remains 
of pterygotus, is lingula cornea. The ''Arbroath paving-stones" of 
the old red 8andst(me contain numerous fossils of the same crustacean 
{SUv/rUiy p. 247). Thus, we have a range for the pterygotus &om tha. 
Oaradoo conglomerate to the Devonian rock, oi ktXsra^ Y&Stna&H^m-^ 
zTuige even greater than that of the long-lived Qe\ym«ii!^'^VKmxs^*^c^!^ 
—£dinburgh New PAiloi^ieal Jewmal, "fil^ ^ 
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rOSSILS IV THE LIXXSTOKES OV DURNESS, SUTHESLAin). 

Mb. G. W. Peaoh, in a paper read to the Boyal Physical Society, 
after stating that the limestone beds of West Sntherlandahire had been 
referred by Mr. Hugh Miller to the old red sandstone formation, 
although the absence of fossils had prevented his asserting this posi- 
tively, stated that he had been fortunate enough to detect in the lime- 
stone of Durness distinct traces of spiral shells, probably goniatites or 
clymeniae, which exist, though not abundantly, between Balnakiel and 
the Kyle of Durness. Besides the whorled shells, coral-like markings 
were very abundant, as well as the pipe-like forms found by Mr. Miller 
in the quartz rocks of Assynt. He found amongst the blodu scattered 
over the face of the country around Durness, and on the tops of the 
dykes, several containing these strange forms, and he immediately de- 
tected their similarity to those he had found at GK>ran Haven, Corn- 
wall, in the quartz rocks. The Cornish ones he described in a paper 
published by the Royal G^logical Society of Cornwall, as like the 
sandy tubes made by the Sabellaria alveolata^ so abundant on that 
coast, and occasionally found on all the coasts he was acquainted with. 
He still saw the resemblance in the Sutherland ones, and it would be a 
very interesting iax^ if, besides these '* pipes," trilobites, orthidse, 
&c., should be found in the Assynt quartz, as well as the Cornish. 

Mr. H. Miller stated at the close of Mr. Peach's paper, that he had 
twice visited the north and west of Sutherland, in order to acquaint 
himself with the character and relations of the formation in which Mr. 
Peach had been so successful. But though he had examined with 
some little care the cherty concretions of the limestone of Durness, he 
had found no such decided organisms as, one at least, of the specimens 
on the table. The apparent whorls in the rock had attnu^ his 
notice ; but the region was one in which mistakes had already been 
made ; M^Culloch had regarded the white cylinders of Stoned^loe 
as organic ; and the late Mr. Hay Cunningham had fallen into what 
was deemed a similar mistake respecting the supposed tubes of Loch 
Erribol ;; and as he could get no such unequivocal organisms as the one 
on the table, he did not venture to come to any conclusion regarding 
them. One well-preserved fossil, however, helps to throw light on 
many obscure ones, and such was the cast specially referred to by Mr. 
Peach, now before the Society. It was evidently that of a whorled 
shell, though, as its whorls were not on the same plane, neither a 
Clymenia nor a Goniatite. It was not improbable, however, that the 
other whorled shells on the table belonged to the former genus — a 
genus of which no fewer than forty-three species had been found in the 
old red sandstone of other countries. Mr. Miller then went on to show 
the stratigraphical relations of the Durness limestone. It was overlaid, 
he stated, by a vast deposit of quartz rock, corresponding apparently 
to the sandstone of Tarbat Ness and Dunnet Head, and underlaid by a 
coarse-grained red sandstone, the analogue, it would seem, of the great 
conglomerate; while^ the limestone itself appeared to belong to the 
same geologic horizon as the flag^n&a oi Cj«i\>\me»a «.u<l Or^ey, and 

the sSi-beSla of Cromarty and Uoaa. "So -^erj ^wasEJw^^a^^asi^^Vw- 

ever, could be based on the orgamsmB ^^\i i^yoA, 
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Sir B. I. Murcbison has read to the British Association, a paper 
" On the Belations of the Crystalline Bocks of the North Highlands 
and the Old Bed Sandstone of that Begion, and on the recent Fossil 
Discoveries of Mr. C. W. Peach." This paper contained an elaborate dis- 
cussion of the position of the limestones of Durness and Erribol in the 
geological series. The author stated that the fossils discovered by Mr. 
Peach, in the former of these limestones, have been submitted to Mr. 
Salter, who considers them to approach very closely to the genus 
Baphistoma, found in the Lower Silurian limestones of Grirvan. He 
stated that in the North of Scotland there appeared to be a regular 
succession of rocks from the older to newer, in passing from west to 
east. 

THE LESS KNOWN FOSSIL FLORAS OF SCOTLAND. 

Mr. Hugh Miller has read to the British Association the following 
important paper on this subject. 

Scotland has its four Fos^ Floras : its Flora of the Old Bed Sand- 
stone, its carboniferous Flora, its oolitic Flora, and that Flora of appa- 
rently tertiary age, of which His Grace the Duke of Argyll found so 
interesting a fragment, overflown by the thick basalt beds and trap 
tuffs of Mull. Of these, the only one adequately known to the geolo- 
gist is the gorgeous Flora of the coal-measures, probably the richest, 
in at least individual plants, which the world has yet seen. The others 
are all but wholly unknown. Two of their number — ^the Floras of the 
Old Bed Sandstone and the oolite — were then illustrated by Mr. Miller. 
The two great Floras — remote predecessors of the existing one — ^that 
once covered with their continuous mantle of green the dry land of 
what is now Scotland, are represented by but a few coniferous fossils, 
a few cycadaceous fronds, a few ferns and club mosses. We stand, 
says Mr. Miller, on the further edge of the great Floras of by-past 
creations, and have gathered but a few handfuls of faded leaves, a few 
broken branches, a few decayed cones. The Silurian deposits of our 
country have not yet furnished us with any unequivocal traces of a 
terrestrial vegetation. Professor Nicol, of Aberdeen, on subjecting to 
the microscope the ashes of a Silurian anthracite which occurs in 
Peebles-shire, detected in it minute tubular fibres, which seem, he 
says, to indicate a higher class of vegetation tiian the algsB ; but these 
may have belonged to a marine vegetation notwithstanding. Associated 
with the earliest ichthyic remains of the Old Bed Sandstone, we find 
vegetable organisms in such abundance, that they communicate often a 
fisfflle character to the stone in which they occur. But, existing as 
mere carbonaceous markings, their state of keeping is usually so bad, 
that they teU us little else than that the antiquely-formed fishes of this 
remote period had swam over sea-bottoms darkened by forests of alg». 
The immensely developed flagstones of Caithness seem to owe their 
'dark colour to organic matter, mainly of vegetable origin. So strongly 
bituminous, indeed, are some of the beds of dingier tint^ that* t»hk^ 
^ame in the fire like slates steeped in oil. T\kft T«f&al\a& ^1 XectRsdvsc^s^ 
Yegetation in Una deposit are greatly Bcau^er \Avmi \3ttfi«fe ^ '"^ -sqkksa 
Flora; but ihej must be r^arded as poaBesBiii\^ «i ^^5s«S^iKt Vss^kws*^ ^ 

&2 
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the oldest of thoir clam in, at least, the Britisli Islaiidi, whose true 
place in the scale can be satisfactorily established. In the flagstoBM 
of Orkney there occurs, though yery rarely, a minute regeteUt 
organism, which I haye elsewhere described as haying mndi tibe i^ 
pearanoe of one of our smaller ferns, such as the maidenhair qdeenwott 
or dwarf moonwort. 

But the yegetable organism of the formation, indicatiye of the hi^^kflit 
rank of any yet found in it, is a true wood of the cone-bearing ocdw. 
I laid open tiie nodule which contains this spedmen, in one of tiM 
ichthyolite beds of Cromarty, rather more than eighteen years ago; 
but though I described it, in the first edition of a little work on Tik$ 
Old Red Sandstone, in 1841, as exhibiting the woody fibre, it waaaol 
until 1845 that, with the assistance of the optical lapidary, I subjected 
its structure to the test of the microscope. It turned out, as I had 
anticipated, to be the portion of a tree ; and on my submitting the 
prepared specimen to one of our highest authorities, the late Mr. WU* 
liam Nicol, he at once decided that the '* reticulated texture of the 
transyerse section, though somewhat compressed, clearly indicated a 
coniferous origin." I may add, that this most ancient of Scottidi 
lignites presented seyeral peculiarities of structure. Like some of the 
Arancarians of the warmer latitudes, it exhiMts no lines of yeariy 
growth; itsmedullaiy rays are slender, and comparatiyefy inoon- 
spicuous ; and the discs which mottle the sides of its aasp ebaaahuB, 
when yiewed in the longitudinal section, are exceedingly minute^ and 
are ranged, so &r as can be judged in their imperfect state of keepiag, 
in the altemate order peculiar to the Arancarians. On what po^ed 
land of the early Palaeozoic ages did this yenerably antique tree cast 
root and flourish, when the extinct genera Pterichthys and CSooooeteus 
were enjoying life by millions in the surrounding seas — ^kmg ere the 
Flora or Fauna of the coal-measures had begun to be ! The CatthnesB 
flagstones haye furnished one yegetable organism apparently highor in 
the scale than those just described, in a well-marked speoimai of 
Lepidodendron, which exhibits, like the Araucarian of the Lower Old 
Bed, though less distbctly, the internal structure. It was found 
about sixteen years ago in a payement quairy near Clockbriggs — ^the 
last station on the Aberdeen and Forfar Bailway — as the trayeller ap- 
proaches the latter place from the north. Aboye this grey flagstone 
formation lies the Upper Old Red Sandstone, with its peculiar group 
of ichthyic organisms, none of which seem spedfically identical with 
those of either the Caithness or the Forfarshire beds ; for it is an in- 
teresting circumstance suggestiye purely of tiie yast periods which 
must haye elapsed during its deposition, that the great Old Red system 
has its three distinct platforms of organic existence, each wholty dif- 
ferent from the others. Generically and in the group, howeyer, the 
Upper fishes much more closely resemble the fishes of the Lower, or 
Caithness and Cromarty platform, than they do those of the Forfiurshire 
and Kincardine one. 

in the uppermost beds of the Upper Old Bed formation in Scotland, 
wbicb are usually of a pale or '\iis^^ ^^o*^ ^o'ox^Vhib'^^itBH^aUe re- 
mains • gMw become strongly caxVi^&AttQi^ \ro^> Vk«a ^^a^i^ ^ *< 
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tion oontiiiueB bad — ^too bad to admit of the detenaination of either 
•peciet or genera ; and not nntil we rise a y&tj little beyond the system 
do ire find the remains of a Flora either rich or weQ preserved. But 
"wej remarkable is the change which at this stage at onoe ooours. We 
pan at a single stride from great pov^iy to great wealth. The sud- 
denness of the change seems suited to remind one of that experienced 
by the Toyager wh^ after traversing for many days some wide expanse 
ei ocean, unvaried save by its banks of floating sea-weed, or where, 
ooeaaonaUy and at wide intervals, he picks np some leaf-bearing bough, 
er marks some fragment of drift-weed go floating past, he enters at 
length the sheltered lagoon of some coral island, and sees all around 
the deep green of a tropical regetation descending in tangled loxnrianoe 
to the water's edge — ^tall, erect ferns, and creeping Lyoopodiacese ; Mid 
the pandanns, with its aerial roots and its screw-like clusters of nar- 
nw leaves ; uid high over all, tall palms, with their huge pinnato 
fronds, and their curiously aggregated groups of massive fruit 

In this noble Flora of the coal-measures much still remains to be 
done in Scotland. Our Lower Carboniferous rocks are of immense 
devek^nnent ; the limestones of Burdie House, with Iheir numerous 
terrestrial plants, occur many hundred feet beneath our mountain lime* 
stones ; and our list of vegetable species peculiar to these lower deposits 
is still very incomplete. Even in those higher carboniferous rocks 
with which the many coal-workings of Ihe country have rendered us 
comparatively familiar, there seems to be still a good deal of the new 
and the unknown to repay the labour of future explorers. It was only 
in 1854 that Mr. Qourlie, of GHasgow, added to our fossil Flora a new 
Vi&maimia from the coal-field of Carluke; and I detected very re- 
oeotly in a neighbouring locality, though in but an indifferent stato of 
keeping, what seems to be a new and very peculiar fern. There is a 
Sti^naria, too, on the table, very ornate in ite sculpture, of which I 
have now found three specimens in a quarry of the coal-measures near 
Portobello, that has still to be figured and described. In this richly- 
ornamented Stigmaria the characteristic areoln present the ordinary 
MMjpo&b ; each, however, forms Ihe centre of a sculptured star, consisting 
of from eighteen to twenty rays, or rather the centre of a sculptured 
flower of the oomposite order, resembling a garden daisy. In conclu- 
sion, Mr. Miller spoke of the profusion of fossil wood — so much so 
that recently, along with two friends, he had collected several cart-loadt 
of fossil trees, showing the course of creation. 



T0S8IL SEBDS. 

])&. HooKKfi has communicated to the Qeological Society twoiMipers : 
1. ''On some small Fossil Seeds from Lewisham." These minute seed- 
Teasels were found by the late Bev. Mr. ]>elacondamine. They occurred 
in the * * Planorlas-bed, " associated with fresh- water shells, a few dicoty- 
ledonous leaves, and the leaves of ferns and other monocotyledons. The 
flora of this portion of the eoc^ie series af^iears to indicate a clim&tA \^fi>^ 
dissimilar from that of England at the pteeenX. ^i. '^^'t 'Q&ft:;^^:^^^ 
£miJ aeed'vesaela the author finds it ^^cu\t to VadARS^fc ^T<^^i»ss«^s^ 
JuaoDg existing plants. The form Mid atnw^xn^ oi 'C&ft w5^'sb»k^'**" 
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semble that of magnolia ; but the sac contains numerons spores of a 
cryptogamic character, and perhaps it may rank nearest to Ferns. The 
anUior suggests Rhytidosporum (wrinkle-spore) as a providonal gaierie 
name, and refers it to the same species as Brongniart's CarpoUtet 
ovvlumf from the Paris fluyiatile tertiaries. 2. ** On some small 
Fossil Seed-vessels from Bovey Tracey." These little fossils ooeni 
plentifully in the Bovey lignites witii which Dr. Groker has £EtTom«d 
the Eew moseum. The lignite itself is formed of coniferous wood; 
and a cone, not distinguishable in its fossil state from the cone of the 
Scotch fir (Pinv4i aylvestris), has been found in these deposits. These 
small seed-vessels^ however, have no relation with the coniferse, and, 
like the littie fossil seed-vessel from Counter Hill, alluded to in the 
last paper, are not referable to any known plants. The author, how- 
ever, regards them as belonging to a group of plants more nearly aUied 
to ferns than to any other known living order. Dr. Hooker recogniaes 
these fossils as the FoUicidites minutulus. The genus to which these 
fossil seeds are referred is Zenker's, who described an allied species, 
and the specific name is Sternberg's ; specimens have been figured from 
the brown coal of Germany, and the Carpolites tkaliciroides of Brong- 
niart, from the Paris tertiaries, belongs to the same genus. 

HEW VOSSIL BIRD. 

The discovery of a fossil tibia of a gigantic bird, in a day 
deposit, at Meudon, neai* Paris, has been announced to the Academy 
of Sciences. The bone is of a species of which no remains are 
known to exist ; and it is quite different to those that have been found 
of the large birds from Madagascar and New Zealand. Judging from 
the fossil, the bird must have been twenty times bigger than a wild 
swan, and must have weighed upwards of 400 lbs. The Academy has 
charged a committee of its members to make a detailed report on the 
fossil.— Xi/crary GazeUe, No. 1998. 



EARTHQUAKE INDICATOR. 

Dr. Kreil, director of the Observatory at Vienna, has invented an 
instrument by means of which he can discover the intensity and direc- 
tion of shocks of Earthquakes. It is composed of a pendulum oscillating 
towards any point, and at the lower extremity of which is fixed a vertical 
cylinder, containing a watch-movement which causes it to turn on its 
axis once in twenty-four hours. Close to this cylinder is placed an 
upright piece of wood, to which is fixed an elastic arm, carrying a 
pencil coming in contact with the cylinder, on which, as long as the 
pendulum is still, is described an uninterrupted line ; but as soon as 
the earth moves, and the pendulum consequentiy makes some oscil- 
lations, the pencil traces on the cylinder marks, the length and variety 
of which show the strength and direction of the shocks. 



EARTHQUAKES IN 1854-5. 

New Zealwnd. — The writer oi a \e\.\«r iiom \2ci^y%]llffl!j of the Hutt 
reJatea : — On January 23, we were «\,\\n^TovmdL wa \a2(\^ ^^^ ^^fvsscSs. 
wheUf ait lialf-past nine o'clock at mg)a\», NnAiwiX. ^^ TMiMoai% TisJ<as 
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which earthquakes generally giye us, the shock commenced : the house 
waved to and fro, rocked, and jumped, as you might fancy a ship 
would when she strikes on a rock ; the lights were dashed off the table, 
books, glass, china, &c., on the Selves round the room, came down, 
together with the chimney, part of which fell inside and mixed with 
the ruins of the furniture, &c. Our firiend jumped out of the window, 
and clung to a post outside, but was thrown down then, and obliged 
to lie on the ground. I rushed to open the door, for fear we should all 
be jammed in, wiih. no means of ta^dng the feunily out of the house, 
but it was some time before I could open it, and then only by watching 
the waving of the house ; and when ^e door was opened, and I let go 
my hold of it, I was thrown down, and could not rise on my legs tUl 
the shock was over, which lasted about three minutes. No house, but 
one built with posts let into the ground, and wooden houses put to- 
gether like a box, as the houses in this country are built, could have 
outlived such a rattling. Every one in this valley (of ihe Hutt) lived 
in tents for some weeks, as the shocks continued for some time. This 
part for many square miles is rent in every direction ; cracks in the 
ground of many feet in length, and from a few inches to several feet 
deep, exist over very large spaces, at short intervals from each other ; 
our horse-track to the river, which is about half a mile off^ has more 
than twenty such across it, twelve of which opened and shut with 
violence during the shock, and threw water to a considerable height 
over the surrounding bu^es. I saw the water, cracks, sand, and 
mud which were thrown up, the morning after. Five natives were 
killed in one house in this valley, and one man only in Wellington, fifty- 
four miles off. There — since the last severe shocks, six years ago — ^they 
have built what they imagined to be earthquake-proof wooden houses, 
and though some of them are much damaged and much property de- 
stroyed, only one or two are down. All the brick and mortar ones, 
however, and all the chimneys, are down, although they do not appear 
to have felt the shocks so much as we did. Wellington has, however, 
been raised by the first shock two feet in perpendicular height, and 
some inches since by the slight subsequent ones. We suppose that we 
also are raised up, judging by the sea-coast ; where the former low- 
water mark was it is now high-water mark. 

South AuitraZia. — A Correspondent residing in the ndghbourhood 
of Truro has communicated the following : — " About eight a.m. a slight 
vibration of the earth, supposed to be the shock of an earthquake, was 
experienced in tibis neighbourhood. At Truro it caused a dull 
rumbling motion, such as would be produced by a heavily-laden wagon 
passing somewhat quickly by. At Barton, one mile distant, the sen- 
sation was considerable, — buildings shook to their foundations, plates, 
&c., for the moment, clattering on the shelves, and persons bdng oon* 
scious of a staggering impulse as they stood on the floor of their houses. 
How far beyond us this tremor extended I am unable to state. The 
air at the time was tranquil, an4 though hazy, the sky was almost 
cloadlesa; there were no indicationB o{ a t^m-pei^t oiii^DfiSt ^Ddwx ^^tsss&s^^ 
Qorwaa the best excessiye.*' — Adelaide Times. 
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Japan. — ThA foUowing ig exinMstod firam the lettor of an offieertt 

lier Majes^s ihip ^ dated Kangwaki, Japan, Septembar Sl^ 

1856 :— On the 28id of Deoonbez^ 1864, the Snnian £cigate J)umiL 
lying in tiie Bay of Simoda, island <tf Niphon, experieBoed the dbooK 
A an earthquake, which eventoally canaed her total destruction, it 
8 80 A.M. on the aboTe day, being desirous of shifting their berth, thq 
sent a boat to lay onta smalianehor on the bow, and at 9 80 another aaduc 
was laid out on the quarter. At 9 46 she was observed to shake fvy 
much for about a minute. At first they imagined her to be agrouBCl, 
but on soimding, eight finthoms wato: were found round her. The diy 
was beautifully fine and clear, the sky without a cloud, and the water 
paifectly calm. At 10 i.m. a large wave was noticed rolling into the 
bay, and the water on the beach rerj rapidly rising, immersed the 
village of Simoda ; it appeared to them on board the frigate as tf ike 
village was sinking. A large Japanese junk was driyen on shore with 
▼iolenoc^ but the frigate held to her anchors. 13ie cutter and captain*! 
gig, whidi had been undeigcung repairs on shore^ were aeen drifkangont 
to sea, and a boat was sent to pick them up ; but about five minata 
afterwards, the water (now yeiy muddy) was observed rushing oat of 
the bay. The boats had barely time to fetdli the ship when a seoood 
wave rolled into the bay. This carried on shore all the boats that mn 
afloat, and on its receding, all the houses that had formed the village of 
Simoda were washed into the bay, covering the water with ruins of 
houses and wrecks of junks. The frigate now dragged her anchor, aai 
the second bower anchor was let go, but the ship had not time to bring 
up when a third waye, larger and more impetuous than the preoediag^ 
came rolling in. At 10 16 the water again receded, and only one 
solitary building pointed out the site of the former village^ and that was 
a Japanese temple, in process of being built. A column of smoke was 
obeyed on the side of the hill, but no one could see whence it came^ 
whUe a strong sulphurous odour filled the atmosphere. After this the 
water advanced and receded so quickly that regular whirlpools were 
formed in the.bay. At 3 everything was still, a^ the ship in twenty* 
two feet water, making twenty-two inches every hour ; around nothiag 
could be seen but wrecks of junks and fra^ents of houses. The 
whole of the day had been remarkably fine, the wind li^t, from 
N.E., the barometer stood during the whole day at 29*87, and 
the thermometer 68 Fahrenheit. It was late in the evening before the 
anchors were cleared. The people on shore stated the loss of lift 
among the Japanese amounted to 800. On the 25th they visited the 
shore, and so complete had been the destruction that it was impos- 
sible to find a trace of the town. 

In a letter written by the Eev. Joseph Edkins, and communicated to 
the Athenamnif No. 1441, is noticed the coiacidenoe in time of a 
remarkable rising of watM' in all the land streams near Hangchew, 
Hoochew, and Eiahing. It happened on the 24th of December, the 
day after the earthquake at Simoda, at 5 p.m. The water rose to 
different heights, varying from half a foot to two or three feet in various 
parts of the region containing those three cities. The water had gone 
back to ita own level in half an koux. ^Q\&nn% Iaa b^oxi. eaid of any 
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ahontiau in tibe ftra of the land smftoe. The land obemaiB in that 
ngioA are qnite ahut off £rom tiie aea by a aystom of embankmoDLtB 
■ade long ago to ke«p out the waters dT tbe ocean. The water at 
Haag^ew and Chapoo is a little salt, through the oozing in of sea-water, 
haft there ia neTer any tide there inland. The tides that eome in by the 
montiL cf the Taag-tsse-Bjang do not reach to this part^ extending no 
finther tiian aiz^ miles up the Shanghae river, tbe Hwang-poo. 

IWfay. — ^A letter in the Tiinea of Ist of March, from Constantinople, 
states : — Yesterday, at five minutes past three in the afternoon, the shock 
waa fi^and it lastied, as nearly as can be computed, about half a minute. 
Tlie motion was a sharp, rapid trembling, whidi caused eyery pane of ghiss 
and enreiy tile on the housetop to rattle ; but the yiolence of the moye- 
meot was fsa bqyond that which is generally felt in ihe eartiiquakes of 
the coast of Asia IGnor. Between three and five o'clock, no less than 
six ahocka were counted ; two took place between seven and eight 
o'dock in the eyening, and the last was at a few minutes before mid- 
night. The motion was chiefly felt in the upper rooms of houses, 
where gbasea were thrown off the tables, and persons who were stand- 
ing were obliged to sit down or to clmg for support to some fixed 
ol^fect. The British Bmbasi^, one of the most solid edifices in 
liie oountKy, had a stack of its massive chimneys thrown down. Svery 
heD in the palace rang violently, and even in one or two churches. A 
namber of minarets in Stambonl and Pera were thrown down. Businesa 
was to a great degree suspended, and husbands and brothers hastened 
home to see if the female part of their &milies had received any ii^juiy. 

Vram another letter, dated 8th of March : — The accounts from 
Btonaaa are terrible, llie Earthquake had lasted five days. The great 
ahock of the 28th February destroyed a part of the town, and killed or 
maimed nearly 800 of the inhabitants. The commencement of the con- 
TulsicA was preceded by torrents of rain, which lasted more than 
twenty-four hours, accompanied by high wind and occasional thunder. 
At tluee o'dodc tiie Aj became suddenly overcast — a strong smell of 
soliAAr was peroeived, and the first shock, in less than a minute, 
Ofeithrew mosques, houses, and bazaars. Nearly eighty mosques were 
greatly shaken ; not one in the whde city has escaped some damage. 
The khans were mostly injured, and five of them were oompletdy 
destroyed, crushing scores of their unfortunate inmates. Of the silk 
fiMStoiies, scarcely one has escaped without damage, and a great number 
of women lost their lives by the fall. Large masses of rock were 
detached from their beds, and came crashing down the sides of Olympus 
into the neighbourhood of the town. In one place several houses were 
emahed by one of these avalanches. The old wall and fort were shaken 
to the ground, and in their fitU buried ten or twelve houses and the 
&ctoiy of Ha^ji Auastasi, a Greek manufitcturer, who also lost his life. 
As the shocks continued during the night, the whole population at once 
quitted the town, and encamped in the neighbourhood. 

The Morning. Chronicle Correspondent, dating Broussa, April 11, 
writes : — ** Testerday evening, shortly before eight o'doak^ Vn^ ^t 
thzvtf Tiolent ahocks of Earthquake were feU "^ero. ^3B. %s<i tkssss^rs^ 
ereij public jnonnmeat and biding m Bxa\)ffl8»i ^^a «k^^»^ ^"^ xsasA- 
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The city was destroyed — ^fire liaying devoured what relies the earUt- 
quake had left. Among other noble monuments that have peruhed 
is the magnificent mosqne of Onlou Djami. Two minarets of this edifitt 
were overthrown in the former earthquake, and the cnpola cracked. K 
is now wrecked from top to bottom, leaving nothing but a pile of cnm* 
bled stones, amidst which the celebrated turbis of the first Sultan an 
buried. All the other mosques have experienced a like fate. No stone- 
built house in Broussa has resisted the terrible shocks. Bnormou 
masses of earth and rock were detached from the flanks of the moun- 
tain, above the upper streets of the place, and rolled down upon tlie 
Jews* quarter, whose destruction they completed. News has arriTed 
that the village of Tikindji, situated about a league from Broussa^ has 
been totally destroyed. Several hamlets and fiirm-houses in the vidnity 
are also reported to have been wrecked^y the convulsion." On the 
same day shocks were felt at Constantinople, but without any serious 1 
injury to the buildings. The destruction of Broussa reduced seventy \ 
thousand people to a state of deep distress. 

Mr. Ck>nsul Sandison has communicated to the Geological Sod^ 
the following note upon the earthquake at Broussa : — After the lapse 
of six weeks from the first great shock, and its succeeding lesser tremon^ 
a far more severe shock occurred on the 11th of April, at 8 p.m. The 
shock, which lasted thirty seconds, and was succeeded throughout the 
night by incessant and alarming shakings, together with an awfdl oon- 
fls^ration, has totally destroyed the city. Several neighbouring villages 
also suffered severely. The earthquake appears to have spent its shodLS 
immediately under Broussa and the country within a radius of about two 
leagues from that centre. This earthquake was accompanied by the out- 
bursts of new springs of hot water at the sites of the hot mineral baths ; 
and the former streams have been greatly increased in volume. 

Switzerland. — A writer in the Scotsman (C. M.) says that in a 
letter to M. Prevost of the Institute, M. Edward Collomb states that 
Earthquake shocks never ceased in the Valais from the 25th of July 
for several days. The focus of greatest distui-bance was above Stalden, 
on the north side of Monte Bosa. At the commencement, the shocks 
were felt over a radius of a hundred leagues. They led to the sub- 
mersion of a great part of the cultivated land, either by causing a sub- 
sidence of the soil, as the people supposed, or by opening new springs. 
It is stated that when the shocks began, the birds, especially the 
swallows, disappeared. 

Italy : Milan. — A severe shock of Earthquake was felt at Milan on 
July 25, in the direction of east to west. It lasted five seconds, but 
caused no damage. Most of the clocks in the town stopped, and tiie 
thermometer fell from 27 deg. K6aumur to 14 deg. (81 d^. to 63^ 
deg. Fahrenheit). The weather was rainy, and on ^e following morn- 
ing there was a thick fog. — Galignani^s Messenger. 

France. — In a letter in the Presse, from Lyons, the writer relates :— 
*^I was writing, on the 25tb. oi JuVy, m ^iJaft\a}c«t^\«rs est the Palais 
Saint Pierre. Towards forty minutes past t^^V^^A ^«*^l ^wk^'^ 
a sort of trepidation in the walls. Il few aewmda ^^«r«^^^ V3*»^a. 
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undulation stronger still. I then distinctly felt the third and most 
powerful oscillation of the earth. I experienced all the sensations of 
sea-sickness. These various moyements lasted about twenty-five 
seconds, the last only having been generally felt. The direction of the 
undulations seemed to be from S.W. to N.E. ; but others judged it 
differently. The earthquake was sensible throughout all the neigh- 
bourhood. Everywhere people thought the houses were falling down, 
and sought to take refuge at a distance. At Lyons, at the Natural 
History Museum, some parts of a plaster cornice were broken off ; at 
Fontaines, several ceilings were cracked." At Grenoble, the shock was 
a great deal more severe ; the houses rocked, and persons in the upper 
stories thought they were about to be buried beneath the ruins of their 
dwellings. It was observed that all clocks placed parallel to tlie 
movement continued going, whilst those placed contrary to it stopped. 
Chairs on castors were set rolling, and bells ringing. ** A fact," says 
the Presse, *^ that is worthy of notice is, the immediate effect of the 
whole upon the public health. At the moment of the shock, which 
took place (more or less everywhere) a few minutes before one, the 
great majority of persons were seized with sickness or dizziness. Many 
thought themselves threatened with apoplexy ; some were afflicted with 
sudden vomitings." These various phenomena were felt not only at 
Lyons, Grenoble, and in the southern provinces of France, but also at 
Nancy, Besan5on, Dole, Strasbourg, Lons le Saulnier, and over the 
frontier in the whole extent of the Grand Duchy of Baden. The ac- 
counts received from Italy, Switzerland, and part of Germany, agree 
in stating that the shock extended to all those countries. The time 
indicated varies from ten to twenty minutes past one, but the variation 
is probably only caused by difference of clocks. Among other places 
where the shocks were felt were Erbach, in the Odenwald, Carlsruhe, 
Friburg, the Baden Oberland, Stutgardt, Bavensburg, Esslingen, 
Plochingen, &c. 

ARTESIAN WELL. 

Mr. Joseph Prestwioh, Jun., Sec. G. S., has read to the Geolo- 
gical Society a ** Notice of the Artesian Well through the Chalk at 
Kentish Town." The boring of this well has pierced the following 
succession of beds : — London clay, 236 feet ; Woolwich and Beading 
series, 61^ feet ; Thanet Sands, 27 feet ; Middle Chalk (usually 
termed '* Upper Chalk" in England), 244^ feet ; Lower Chalk, 2274 
feet ; Chalk Marl, 172 feet ; Upper Greensand, 59 feet ; Gault, 85 
feet ; and then 176 i feet of a series of red clays with intercalated 
sandstones and grits ; altogether amounting to 1290 feet. It was 
expected that, in accordance with the general relations of the lower 
members of the cretaceous series, as they come to the surface in the 
districts north and south of London, the sands of the lower green- 
sand formation would be found immediately to succeed the gault ui the 
boring. Instead of the sands in question, the red sandy clays have pre- 
sented themselves ; and the question of the probability oC <>»\s<»^s!^^^ 
supply of water by deeper boring depends \rpoTv.\*iaa ^aj^'^aV^^J^'st ^^sisssfc 
red clays are a iocal variation of the g&u\t, and o^«t\w^ \JIis^^»^^s^^ss^^^ 
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greensand, or whether the lower cretaceous depodtB haTO hen pai « 
ft new character altogether. The oonsiderafcioa of this importyt 
sahject waa referred to a Committee. 

B&ITFTIOir or VK80V1U8. 

Thb moontain hurst forth into violent emption on May 1, and m 
oontinned for three weeks from this day. The AthencBum GoRe9oa> 
dent wrote from Naples, May 8 : — " . . . Near Beeina, the hnBai h 
lava was flowing down the sides of the mountain, and people wve I 
driying and hurrying along the road hy thousands. Bfeaina ■ ^ 
passed, and we are going up the mountain on foot. We pualHl 
on to the grand point of attraction, and, dcTiating a little firam tki 
road, we crossed the lava of yesterday's deposit. It was an m* 
mense hlack hed of ooke, to all appearance ; here and then 4« 
ooeasional elevations looked like waves which had heen anrasted ia 
their course. The heat whidi ascended was sometunes intoleiaUe; 
it humed our shoes. We were walking over the blackened onut 
which lightiy lay on the surfrMse of a river of fire. We took up 
loose pieces of the coke, and tiie glowing lava ^[»peared, at wliiA 
we lighted our cigars, and on which, throwing p^>er and other ii- 
flammahle materials, flames sprang up. This vast bed, iHiioh is aow 
again in motion, was then stationary, yet divided only l^ an imaginaiy 
line frx>m the most remarkable spectacle I ever witnessed — a long ficiy 
extended plain moving on slowly and irresistibly. Althou^^ it was 
nearly a level, yet unceasingly it moved on like an Alpine glacier, car- 
rying everytidng with it. The noise, too, which marked ite ooursB^ 
reminded me at times of the murmuring, rattling kind of noise whieh 
an Alpine stream makes as it rolls or rattles over its shingly bed. The 
masses of coke ground lightiy one against the other, and it seemed to 
one as if a thousand voices were uttering hish — sh— -sh. 

''There was a point at which this scene, grand as it was, became 
yet grander. Half way between the Hermitage and the foot of the 
cone is a vast ravine, which separates Vesuvius and Somma. A dif- 
ferent wind might have brought the lava more to the north and west 
down upon Eroolano ; as it was, it took the direction of this ravint^ 
which descends more than a thousand feet below, into the villages of 
Massa di Somma, San Sebastiano, Madonna del Aroo, and others. The 
first descent into this ravine is precipitous, and over it rolled this 
stream of fire, in width about 200 feet, forming a cascade of liquid 
flame. Even in ite fall, too, I imagined that it was not forgetful of its 
dignity: — ^there was no impetuosity in ite movemente; it rather 
moved than dashed over, and then kept on its course through the plan- 
tations of poplars and chestnuts with which the sides of the ravines 
were planted. They are now, of course, utterly destroyed. A sudden 
flame, and a shriek, and a waving to and fro, and tree after tree me* 
cumbed to the power of the fire. The abyss into which the lava 
rolled might have been un&thomable, for no eye could pierce it, and 
the huge masses of red smoke which. 'hea^iXi TQ^iTQt!i\«^Vi<« thxow aa 
indescribable air of mystery over the wYioVe, «xfi«^\.^V«t*.«QAftL«a.'\NS. 

cf wind suroBe. 

* ♦ * * * * 
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' ''^Mdng for our guide a man who was selling ooinB, and with- 

^ out any other light than that which proceeded from the moontain, we 
tumbled along orer our nigged path of coke. As we rose higher and 
hi^er, we obtained a further Tiew of that marreUous riyer on our left, 
wbacb here appeared to be divided into two braachesy and a short dis- 
' teice further Inong^t ns to the foot of the cone. There were then 
^ seven months open on this side, romiting flame, and smoke, and lava, 
' and two of them were throwing np stones, thongh not large." 
* Subsequently to that evening, several of the new Iwcche united; 

' another burst forth, when up shot a stream of stones and lava, and a 
' new erater was formed. ''The old crater, too (continues the Cor- 
respondent), at the summit, is beginning to rouse itself £rom its 
^ lethargy, and is now adding to the destruction which is pouring down 
vpon the devoted country beneatii. Another change has taken place 
in the bed which I first described as that from which I looked down 
on the fiery cascade. It is also in motion ; and to give you any idea of 
it, I must beg you to imagine Ozfordnstreet or the Strand taking it into 
its head to go into the country, — ^not in detached parts, but in one 
solid, continuous whole. On moves this fiery serpent, now upwards of 
four miles in length, its jaws devouring plantations and vineyards, 
whilst its huge body is emerging, coil after coil, from the ' shattered 
flide^ of Vesuvius. Qod preserve the poor people below ! I went 
rmmd the mountam last night to the villages of Massa di Somma and 
Sebastiano, and met the river in its course. I was there till two o'clock 
in tke morning. I looked on a cascade of glowing lava, without ex- 
aggeration one thousand feet in height. It was Niagara on fire; and 
now it is in the very streets of a village. A portion of Massa di Somma 
has been destroyed. 

A report, drawn up by Professor Palmieri, at Naples, on the late 
eruption of Mount Vesuvius, states that some days before the com- 
mencement of that phenomenon, the most singular irregularity was 
observed in the dipping-needle, the variations of which became so 
strong and frequent during the last two da3rs before the eruption as to 
amount to what the Professor calls a magnetic storm. The magnetic 
vibrations continued with increased intensity during the eruption ; and 
the electrical state of tiia atmosphere was equally remarkable, b^ng 
greater than the muTTTmiTn in ordinary times ; its diurnal period was 
disturbed, greater electricity having often been observed during the 
ni|^t than during the day ; and what was still more singular, during 
the eruption ci ashes the fixed conductors gave but slight indications 
of negative electricity, while the moveable ones gave the strongest 
possible signs of i)ositive tension. In general the electrical current 
appeared to follow the course of the smoke. The barometor remained 
constantly low, the thermometer on the side where the lava flowed 
rose eight degrees, and the wind kept veeriog round to all the points of 
the compass. 

roiCAKio MoinrrAras oy BA^kn. 
A PAPER baa been read to the Royal (3teogtw&^nsfliX^oci^^^ '-^^^ro^HSsA 
Volcanic Mountaina of Hawaii, Sandwicli la\sai9Lf^;' ^si "^^^ **'***^^' 
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Sawkins ; commimicated by Sir Boderick Murdbison. The island of 
Hawaii contains four volcanoes — Kohola, Manna Eea, TTima1«1m^ 
Manna Loa— ranging from 9000 to 13,840 feet high. The mostze- 
markable features on the north-east of the island are the immenw 
cliffs of compact laya, separated by ravines varying from 200 to 2000 
feet in depth, with numerous casoides falling over their sides. The 
west and soutii-west slopes of the island are arid, barren, and desolate; 
while the north-east and east are moist and covered with laxniiut 
vegetation, and water-courses derived from exposure to the humid trade- 
winds. Several craters are in active operation; and the paper de- 
scribed some of the extraordinary volcanic phenomena for which this 
island is so remarkable. 

After reading the paper, a discussion arose, in which the Ohairman, 
Sir G^eorge Seymour, and Sir Charles Lyell, took part. Sir Charles, 
in a very lucid manner, described to the meeting the various remaii- 
able geological features of this curious and interesting island. 



ERUPTION OF MAUNA LOA, IN HAWAII. 

The Polynesian^ in a letter, dated Hilo, October 13, gives the follow- 
ing description of the eruption of Manna Loa, of 13, 120 feet elevation : — 
** Hawaii still bums. The great furnace of Mauna Loa is in full blast 
For sixty-three days the molten flood has rolled down the mountun 
without abatement. Our Hawaiian atmosphere is loaded with smoke 
and gases, through which the sun shines with dingy and yellow rays. 
The amount of lava disgorged &om this awful magazine is enormous. 
The higher regions of the mountains are flooded with vast sheets of 
smoking lava, while the streams which have flowed down the side of 
the mountain spread over a surface of several miles in breadth. The 
main stream, including all its windings, must be more than fifty miles 
long, with an average breadth of tb:ee miles. This is still flowing 
direct for our bay, and is supposed to be within ten miles of us. It is 
eating its way slowly through the deep forest and the dense jungle in 
our rear, and its terminus must be the sea, unless the great summit 
fountain should cease to disgorge. On the 2nd instant, Mr. M'CuUey 
and myself set ofi* to explore the eruption, taking the bed of the 
stream, the Wailuku river, as our path. We reached the terminal 
crater in four and a half days, tracing up the fiery stream from the 
upper skirt of the forest to the summit of the mountain. In the woods 
we could not follow it, on account of the dense jungle. The burning 
stream now runs all the way in a covered duct, so that it can be seen 
only at its vents, which let oflf the gas. These are truly fearful. We 
looked down one of them, and saw the fiery current rushing under ns, 
in some places at the rate of forty knots. We returned vid Kilaueh, 
and were absent ten days. What we saw and heard and felt cannot be 
described." 
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THB STAR 61 CTONI. 

Okb of the noblest &aits of astronomical research in the year 1854 
is tiie determination of the distance from the earth of the star 61 Cygni, 
by Mr. Johnson, the Director of the Badcliffe Observatory, Oxford. 
The parallax of this star, or in other words, its distance from tiie earth, 
was originally detemdned by the great astronomer Bessel, and the re- 
sult obtained by him was confirmed in a most satisfactory manner by M. 
Peters, another astronomer of Germany. It appeared from the re- 
searches of these astronomers that the distance of the star frx>m the 
earth is abont sixty millions of miles. Consequently light trayelling 
at the rate of 192 thousand miles in a second would require about ten 
years to traverse the space which separates the star fi^m the earth ! 
The result obtained by Mr. Johnson agrees almost precisely with that 
assigned by the researches of MM. Bessel and Peters, so that no doubt 
can now be entertained with respect to the real distance of the star. 
This is justly regarded as one of the most brilliant triumphs of astro- 
nomical science, for the delicacy of the investigation is idmost incon- 
ceivable, and yet the reasoning is as unimpeachable as the demonstra- 
tion of a theorem of Euclid. — Imemess Courier, 



SOLAB SPOTS. 

Wb quote the following frt)m an admirable paper on ** The Progress 
of Astronomy," written for the Inverness Oowier: — The physical 
constitution of the Sun forms one of the most mysterious subjects of 
astronomical science ; and, as may be supposed, has always, since the 
discovery of the telescope, occupied in a greater or less degree the at- 
tention of observing as well as speculative astronomers. One of the 
most interesting features of this body are the spots by which tiie tele- 
scope indicates its surface to be diversified. These spots are in a state 
of continual fluctuation. Sometimes they appear very numerous on the 
son's surface ; at other times not a single spot is discernible. It is 
manifest that they are intimately connected with the physical constitu- 
tion of the sun, and it has therefore always been an object of great im- 
portance to record their appearances and watch their various fluctua- 
tions. One of the most assiduous observers of the solar spots is Dr. 
Wolf, an astronomer of Berne, in Switzerland. By a comparison of all 
the observations of the spots made, from the epoch of their discovery 
down to the present time, he has discovered that the number visible on 
the snrfkce of tiie sun recurs at regular intervals of time. The mean 
duration of the interval comprised between two successive maxima or 
minima, he finds to be somewhat more than eleven years, a period of 
time which, he remarks, presents a close agreement with that corre- 
sponding to the variations of the magnetic needle. H.^ V:a&^ ^B^^sst^Ri^vsc.^ 
ascertMned that the years during "wMcla. ^\i<ft «;<^\a >a3K^^ \««ol ^ss^rhS^ 
numerouB have been always the dAeet and moB^ i«t^<^^ ^^^^^Ksfi^ ^^ ^ 
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remark of Sir William Herscliel. Sir John Herschel haviiig reoently 
suggested the deedrableneas of proTiding means for obtaining dail j pho- 
tographic representations of the son's surface, wiih. a yiew to an histo- 
ric record of the spots, the Council of the Boyal Society was induced 
to take the subject into consideration, and has finally decided upon 
erecting a photographic observatory for this purpose at Eew. TioB 
step cannot fail to be productiTe of important results relative to the 
subject of the physical constituti<m of the sun. 

PHTSIOAL OOHSTITTTTIOIV OF THB XOOF. 

Pbofbssob Haitsbv, of GK)tha, has recently communicated to Hkd 
lioyal Astronomical Society of Lond<m some curious speeulationB rela- 
tire to the physical constitution of the Moon. Having remarked Burnt 
irregularities in the moon's motion, which he found it impoasibie to 
aoeount for by the perturbations of the moon or any of the planets, he 
was led to consider the ccmsequences whidi would ensue if the eentie 
of the mocm's figure did not coincide with its centre of gravity. He 
found that by supposing such a non-ooinddence to exist, there would 
arise certain irregularities in the moon's motion precisdy similar to 
those which observation indicated. Assuming the iir^gularitiee to be 
wholly due to this cause, he arrived at the conclusion that the caitre of 
gravity of the moon must be situate about thirty-eiz nulee beyvnd its 
centre of figure. Hence, the side which is constantly turned towaids 
the earth being elevated considerably above the mean level, and, tiMre- 
fore, in the condition of a high mountain, Professor Hansen remarks 
that we need not wonder that it appears a barren region, deprived of 
an atmosphere and of all animal and vegetable life. Since, however, 
the opposite hemisphere, which is always turned away from the earth, 
is depressed a little beneath the mean level, Prefessor Hansen is in- 
clined to suppose that an atmosphere may l^ere exist, and that the 
regions which it embraces may be the abode of animal and v^^table 
life. Professor Hansen considers it to be not impossible that volcanic 
or other similar forces prevailing in the interior of the moon, may have 
met with far less opposition in t^e hemisphere which is turned towards 
the earth than in the opposite hemisphere, and may have thereby caused 
immense upheavings of the surface. He also seems disposed to thinV 
that the long narrow streaks upon the moon's surface, termed '* Bill^' 
by the German astronomers, may be rents or splits which have been 
occasioned by these enormous upheavings of the sur&ee. — Invemett 
Courier. 

LUMINOira HETB0B8. 

Professor Powell has read to the British Association his Report on 
Luminous Meteors, which contained an account of some meteors of con- 
siderable interest. One of the most extraordinary was described by 
Professor Bond, its discoverer being Miss Jenny Lind. 

Professor Wolf, of Berne, perseveres in his observations of shooting- 

st&rs, begun in 1851 *, since which time more than five thm^fnp^ in^ye 

been noted. He intends to keep ou «» i«^ ^«»s& Vsi^<st^ ^tk a view to 

discoYer, if possible, the law "by 'wVsiiiV ^2ti^«ft ^^r^^ tase&w^ ^s^ 
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goyemed. Already he is enabled to state how many an observer will see 
in an hour, in each month of the year. In January, fire ; in July, nine ; 
in August, thirteen ; in September, October, and November, four ; and in 
all the other months, about thi«e. From what is now known, the 
number of shooting-stars that may be seen in any night is much greater 
than tiiose who never think of watching for them would imagine. 

VALL OF HSTBORIO STONES IN HANOYER. 

M. WoHLBR states that on the 13th of May last, at five o'clock in 
the afternoon, a very remarkable fall of Meteoric Stones was obsenred 
near Bremeworde, not far from Hamburg. This phenomenon was 
accompanied by thunder and a great hisdng noise. The sky was 
cloudy, so that the meteor was not seen ; but three stones were seen 
falling, and these were found. It is very probable that a greater num- 
ber fell. The largest of these stones weighs 3 kilogrammes, the second 
1| kUogramme, and the third 325 grammes. 

Like most of the aerolites observed, these stones are covered with a 
black fused crust. Their fracture shows a mixture of several minerals 
of a grey colour, amongst which a considerable quantity of metallic iron 
and sulphuret of iron may be distinguished. They present a dose 
resemblance with those which fell in l^nsylvania on the 4th of Sep- 
tember, 1852, and which form part of the collection in the Imp^ial 
Museum of Vienna. — Oomptea Rendw, June 25, 1855. 

MBTBOBOLITBS IN THE UNITED STATES AND MEXICO, 

Mb. R. p. GBBia notes : — ''One circumstance may be mentioned as 
being rather singular, which is, the extraordinary number of Meteoric 
irons discovered within a comparatively short period in the United 
States, viz. thirty-four ; while only (me has been found in France, and 
but one in Great Britain. 

In Mexico eight meteoric irons have been discovered and described, 
but there is no recorded or historic instance of a stone fall ; yet in the 
United States there have been seventeen falls of stone this century, and 
one observed iron fcill. 

There is no accounting for these apparent irregularities ; possibly 
several of the Mexican and United States iron meteoric masses have 
been the result or produce of one shower or explosion. 

The proportion of stone to iron falls may be taken at twenty-five to 
one, ».«. 96 per cent, of all that fall consist of stony matter ; so that 
for the thirty-four iron masses found in the United States there may 
havebeen34 + 96 s 3264stone£alls. — Philo8ophicalMagazinefNo,5i^ 

AEROLITE IN SCOTLAND. 

A LETTER from Ochtertyre, Crieff, N. B., dated April 28, 1855, 
states : — *' On the evening of the 23rd, about nine p.m., an Aerolite, 
or fiilling star was observed from an upper window by one of my do- 
mestics. She immediately informed a lady resident in my fuuly^ 
whose statement of the occurrence was aa {o\Vo^&\ K>qksv)^.xl\s^^^«^« ^^ 
Monday, 23rd of April, I was called to look. a\> ^\w^\.^w^ ^jkl^ \a \sii^/»- 
star which had fallen, and which "waa lying on Wift ^gcw^ Xi^^ ^Bs»% 
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to a window overlooking the place, I at once saw a briglit object lying; 
it bad the appearance of a large diamond npon which tlie enn was 
shining brightly. Hastening to the spot, I was instantly sensible of a 
strong smell of sulphur, but could no longer perceiye the bright objeek 
While searching for it, I suddenly felt something warm under my foot; 
and here were found several small pieces of scorious matter, which 
were still hot, and emitted a strong sulphurous odour. The sooxiie 
picked up were about twelve in number, the largest about three- 
quarters of an inch in length, of an irregular cineritious form and 
colour, and bearing the appearance of having undergone intense fusioD, 
and they did not appear to have been broken in the &11 generally, as 
they were rounded by fusion. From the inquiries I have made^ I 
believe this to be a true statement of what was observed." 



WATBRSPOUT AT TUNIS. 

Mr. Jambs Squires, in a letter from Tunis, dated November 18, 
9 o^dock A.M.,' describes the following fearful catastrophe as having 
just occurred in the harbour : — *^ A Waterspout passed over at half-past 
7 o^clock A.M., and in an instant five vessels foundered, and one was 
dismasted. I was a passenger by a boat which left Tunis at 7 30 A.X., 
bound to a steamer in harbour belonging to the Messageries Impdriales. 
Tlie lake being eight miles across, we had advanc^ about half the 
distanoe when my attention was attracted to a renuurkable doud, whidi 
in a very short space of time assumed the unmistakeable appearance of 
a waterspout. It continued to grow in size, as well as increase in 
proportion, until it presented the appearance of a huge oak, a most 
colossal trunk supporting a majestic head. It moved gradually, causing 
by its power of suction a corresponding action in the waves over which 
it passed, they rising in the usual form in such cases. 

** In about half an hour it had lost its well-defined outline, and ap- 
peared to be gradually dissolving, about which time an immense 
excitement was visible among the crew and passengers of the boat, all 
Italians. By dint of perseverance I at length became alive to the awful 
nature of the event, for rising on the seats of the boat, and looking 
across the narrow neck of land dividing the lake from the harbour, a 
scene of the most awful havoc presented itself. Five vessels had <Ub- 
appeared, with the exception of their masts. This was a sight to 
make a beholder uneasy as to the fate of the various crews and pas- 
sengers; but as our utmost efforts could have produced (on account 
of our distance from the scene) no beneficial results, we were reluct- 
antly compelled to allow matters to take their course. On arriving 
at Gfoletta we learnt the full extent of the disaster." 



WATERSPOUT AT OXFORD. 

Ah observer writes from Oxford:— ** On Wednesday evening, July 

26th, at six p.m., as we were sitting at dinner, at Headington-hill, a 

waterspout appeared here. In form it first resembled a partly-broken 

scimit&r ; it was twice or thrice mt\i^x«ii'«rQ. 'mXft \Si^ doud altogether, 

eaob time lengthening on ita reappeaxamc^, XSiV «.\>^&£^> ^\> Vs^xOg^m^*^^ 

horizon, appearing like a monsttoxiB wnmVXAx^ A^^ wsk^^x. «l^^ Vss^vi*» 
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from the wind. This appearance continued for several minutes, when 
a light clond passed across it, apparently about one-third up ; it then 
separated, and the point £rom ike horizon turned upwards, with the 
convex side to the wind, and remained as strongly marked as before for 
several minutes, when the point dispersed, and the hilt was absorbed 
into the clouds." 

Another observer writes: — "At the moment of its breaking it ap- 
peared to be moving more rapidly than before, and the broken part 
seemed to have been dispersed into a mist, so that at first it was doubt- 
ful whether the apparent separation was not caused by an intervening 
cloud. The lower fragment, however, immediately enlarged its dimen- 
sions, and after appearing to roll for a few seconds, like a horizontal 
cylinder, it dispersed. 

"The cloud from which the waterspout projected was thick and 
heavy, with a well-defined and tolerably level under surfisMje.'* 



ON BAIN GAUOES. 

Fbofsssor Flemino, in a communication to the Royal Physical 
Society, has remarked that the expensive form in which Bain- 
gauges were usually made, rendered them comparatively rare; 
but the gauge recommended by himself in its most expensive 
form costs oiUy about 1^. He pointed out the objections to rain- 
gauges of the ordinary construction, and particularly to the error which 
is introduced by having them elevated above the surface, stating that 
when so placed their indications are not to be relied on. The author 
gave as the result of experiment, in accordance with theoretical con- 
siderations, that rain-gauges need not exceed three inches in diameter ; 
that the trouble attending them may be limited to emptying them once 
a-month ; and that the index-rod, if divided into tenths of an inch, is 
sufficient for all practical purposes. The eye, with a very little prac- 
tice, can easily r^ off to one-fourth of a tenth, a difiference often 
greater than the amount of rain falling at the same time within short 
distances. He mentioned that gauges of the description which he had 
recommended were being established in different parts of the country. 
Twelve parish schools in Annandale were furnished with them by Afr. 
Bryson, for his Qmce the Duke of Buccleuch ; and the results, accord- 
ing to Ikbr. Stewart, Hillside, Lockerby, have been satis&ctory. In 
conclusion, he remarked, that trustworthy observations would not be 
secured, for generalizations respecting the distribution of rain, until 
some simple, easily constructed, and inexpensive but accurate form of 
gauge be adopted, such as he believed his instrument to be ; and sunk 
in a grass plot, as firee from the influence of tarees, buildings, or local 
currents of wind as practicable, the grass around the funnel being occa- 
sionally trimmed. 

COLD WEATHER OF JANUARY, FEBRUARY, AND MARCH, — AND 
CRYSTALS OF SNOW. 

Mr. James Glaisher, P.R.S., has commMmcsAft^Vi ^^^^^siwsst^- 
^IoaI Society a very interesting paper " Oii \^ift xecttoX* ^^^^'^^^^^^J^ 
sad on the Crystala of Snow obsCTved dxinu^ \\a QORx\IvK»aiG^'=*^* 

9 2 
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year 1855 was ushered in with a high temperature, exceeding Ha an* 
rage by quantities Tarying from 8° to 12° daily. On Jannaiy 10, a 
cold period set in with a dense fog ; and the temperature, which waiM 
high as 49'' 6' on tiie 9th, fdll to 26'' on the 10th. This diminutiimof 
temperature was accompanied by a change in the wind, which, £nni 
blowing a compound from the west, changed to a compound from the 
east, and, with few exceptions, so continued. On January 12tii and 
13th the temperature was about its average yalue ; but after the lith, i 
when the cold set in, its departures were very considerable, particulaily ^ 
oyer the south-west and eastern parts of England. Scotland and the 
northern counties were frequently exempt from any share in the great 
seyerlty of the period, which was also less severely felt at the seaode 
than at inland places. The lowest temperature, vis. 0*^*8, took place 
at Berkhampstead. At different places in England, on different daya^ 
it was as low as 3°, 5% 7% and 10°. For a similar period to the one 
which has just passed, it is necessary to go back to the year 181i. 
That year, however, commenced with a very low temperature — a firost 
having set in on December 26th, 1813. The intensity of the two 
periods was about the same. It ended, in 181i, on March 21tt ; 
whereas, with the exception of a short intermission about the first 
wedk in March, the temperature of 1855 descended lower and more 
frequently than it did in 1814, in which year the coldest day was on 
January 10th, when the reading was 19°*6. The lowest temperature 
of this year also occurred in January, and was 19° '2. In 1814 the 
lowest temperature in February was on the 4th, and was 22°. The 
lowest reading in this month of 1855 was 20° *6, and took place on the 
18 th ; and this February was a much more severe month than the Feb- 
ruary of 1814. The mean temperature of February, 1814, was 32°*4 ; 
and that of 1855 was 29° *3. 

The remarkable feature of the above severe weather was the peculiar 
character and continuous fall of snow ; which first made its appear- 
ance on January 16th, and laid on the ground from that date till the 
end of February. The average amount did not at any one time exceed 
a foot in depth ; and its density was of from 8 to 10 inches of fredi 
fallen to 1 inch of water, which its melting produced. The drifts 
varied from 5 to 10 feet. The snow this year was of that kind whidi 
former writers have designated "Polar snow** — it having been chiefly 
composed of crystalli2ed particles of compound figure, wUch they sup- 
posed to be confined, with rare exceptions, to the Arctic regions. This 
supposition, however, is not supported by the great prevalence of in- 
numerable crystals, which exhibited a degree of crystalline formation 
equal to any that have been recorded as seen in colder latitudes. 

The author concludes with a brief summary of each day's obser- 
vations. On February 8 they commenced with a temperature of 29°, 
which subsequently increased to 32°, at which the temperature con- 
tinued for many hours. During tiie whole of this time, conspicuous 
for its uniform temperature, the prevailing figure of the crystsds con- 
tinued to change, until towaxda tYie doB^ oi ^iXi'^ ^^ Xkie^ i&II minted 
together in the greatest profusion, lii \\ie «KtVj ^%.t^" cS. SSafc tossc^o^^ 
tbejr were arborescent ; these iorma swd^«i\s <s«v»r^ ^aA ^«tfc "ss.- 
abanged for hexagons; these again \iecam^ \\v^ t^^Xx^ <=i^ ^ws^^^^ 
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plicated arrangement ; that after a time these diminished in numbers, 
when the arborescent form again prevailed, and finally a mingling of 
nearly all that had previonsly fallen. On Febmary 16, with a tern- 
I>eratnre of 26°, there were two distinct orders of crystals — ^those 
which were arborescent and exhibited an intermediate formation, and 
-&08e of cruciform character, of solid hexagons cut into numerous 
facets. February 17, with a temperature of Z29 throughout, exhibited 
figures, it will be remembered, composed of elongated prisms, ranged 
parallel to each other, and of yery similar clu^acter. There were, 
iowever, exceptional instances of the prevailing character of February 
16. On February 21, with the lowest temperature, — viz. 20", the 
figures were singularly compound, and depturted more than on any 
previous day from the figure of the regular hexagon. On February 23, 
the last day of the frost, there were a large number of arborescent 
^crystals of one common character, and which never ceased collapsing 
into more and more simple figures. On March 8, after a week's 
respite, the cold set in again. The crystals on this and the next two 
.consecutive days, were of a very distinctive dass, of purely stellar 
figure, and composed chiefly of fine spiculse. 

From these observations it would seem, that however temperature 
may affect these bodies, it is more than likely that other conditions of 
A different nature are involved in their first formation. This, appa- 
rently, was the view taken by a writer on the subject in the PhUo- 
.sophical Tranaactums for 1672. Speaking of snow crystals (says the 
Bev. G. Langwith), '* It is not easy to determine whether these figures 
may not be Uie result of the chemical components of the atmosphere, 
which as they preponderate . may under certain conditions of tem- 
perature give rise to these curiously simple and compounded bodies. 
Dr. Smallwood, of Isle Jesus, Canada East, imagines to be intimately 
connected with the electrical states of the atmosphere, whether ne- 
gative or positive. The foregoing observations show a wide difference 
between the various orders of crystalline formation, and it would seem 
from them that the greater the degree of cold the greater the departure 
from the simple star, with all its variously arranged spicules : also 
that shortly after the descent of a crystal, at any temperature below 
the freezing point, various processes of change take place, which are 
.evidently an undoing, if not a reversal, of the operations which had 
assisted in their formation. These changes, through which every 
•crystal never fiEuls to pass, even at temperatures very many degrees 
below the freezing point, each more destructive than the last of its 
crystalline and compound figure, led the author to the same conclusions. 
The subject of snow crystals has engaged the attention of Aristotle, 
Descartes, Grew, Kepler, Dr. Nettes, Dr. Scoresby, and others ; but, 
like most subjects of meteorological inquiry, it has languished for want 
of extended and continuous o^ervation. The published information 
concerning them is, however, likely soon to derive accession from Sir 
Edward Belcher's observations made in the Arctic S«aa. Ci'csoiiKsj^ 
from this experienced and able officer, ^\i«5 ^w^ >» ^"^ 5as^cR5vaai!^>|- 
beneAt to the inqniry into the nature and. t^xc\iJiMfiyKas«» ^"^ Vstsas^asso. 
of these interesting bodies. 
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THE ROYAL OBSERVATORY. 

The Annual Visitation of the Ghreenwich Observatory was held an 
June 2. Lord Wrottesley, as President of the Royal Society, presided 
at the Board of Visitors. The present Beport shows that the Green- 
wich Observatory maintains its high character for the number and 
precision of its astronomical observations ; for, while it leares the 
equatorial and scrutinizing departments of astronomy to other ob- 
servatories, no expense is spared to render standard meridional 
observations generally, and meridional and extra-meridional observa- 
tions of the Moon in particular, as correct as possible. 

Thus each of the Stars in the extended standard list is observed, rl 
possible, twenty times in three years. The Moon is observed on the 
meridian at every opportunity ; and, with the exception that the smaH 
Planets are not observed at all in the morning wateh (from 8 a.m. to 
daylight), and the large Planets are not observed then, except in com- 
pany wi^ the moon, ^e Sun and Planets are observed on the meridutn 
at every opportunity, except on Sundays. 

The total number of observations, of all kinds, between May 26y 
1854, and May 15, 1855, amounted to 4565. 

While the systematic work of the Observatory has been carried on 
during the past year with undeviating regularity, extraneous works of 
great astronomical importance have been performed. The most serious 
and laborious were the pendulum experiments undertaken in the Harton 
Colliery, for ascertaining the variation of gravity at great depths. The 
experiments, which were made with the apparatus belonging to the 
Boyal Society, were entirely successful, and proved beyond doubt that 
gravity is increased at the depth of 1260 by igioo part. 

During the past year, another very important astronomical work has 
been performed, by which the difference of longitude between Paris 
and Ghreenwich has been ascertained. The number of days considered 
available for longitude, in consequence of transits of stars having been 
observed at both Observatories, was twelve ; and the number of signals 
was 1703. Very great care was taken on both sides for the adjustment 
of the instruments. The resulting difference of longitude, 9" 20" '68, 
is probably very accurate. It is- les* by nearly 1" of time than that 
determined in 1825 by rocket signals under the superintendence of Sir 
John Herschel and Colonel Sabioe. The time occupied by the passage 
of the galvanic current appeared to be one-twelfth of a second. 

The Astronomer Royal regrets that, while the Greenwich astrono- 
mical observations have assumed such a shape that the astronomer will 
find all the moving bodies of the Solar System presented in the utmost 
extent and accuracy, the same assertion cannot be applied to the Mag- 
netical and Meteorological Observations : — not, however, from any defect 
in the instruments or observations ; for under the able superintendence 
of Mr. Glaisher, these have acquired an extraordinary excellence and 
precision, particularly in the photographic branch of registration. 
**Butj" to use the words of the Report, ** after having obtained the 
immediate results of obaervadon ViWv \\iQ -OL^m^^ ^^tqi^<^\«5&»&^ ^^smI 
exactitude, we are absolutely stopped itomm«b\ixi^ixfl^«t^TQ^E^«^\ri 
the total abstinence of even empixica.\\\veoTj'* 
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At the same time, the system and extent of the observations con- 
tinue unaltered. For the three magnetic elements, and for the baro- 
meter and the dry and wet thermometers, eye-observations are made 
three or fonr times daily ; and these serve as zeros both in time and in 
measure for the curves formed by continuous self -registration on the 
photographic sheets. Thus, whenever any extended view of the cos- 
mical causes or laws of magnetism and meteorology shall render an 
accurate discussion of observations of these phenomena practicable, 
those made at Gfreenwich will be found to present such materials for 
the investigation as can scarcely be obtained at any other observatory. 

Such are the principal features connected with our national Observa- 
tory contained in the Astronomer Royal's Beport; and those who 
had the gratification of inspecting that establishment in June last, 
must have been impressed by the admirable condition of the instruments 
in all the departments. And while the eminent chief of this most 
important Observatory is highly soUcitous that it should be as perfect 
as possible, he is not unmindful of the claims of those who have pre- 
ceded him in the laborious field of astronomy to honourable remem- 
brance. It came under his notice during the past year that Bailey's 
tomb, in Lee Churchyard, had apparenUy received no repair since it 
was first erected, and was in such a dilapidated condition that a com- 
plete restoration could alone preserve it. Under these circumstances, 
Mr. Airy procured the necessary funds from the Admiralty ; and, like 
a zealous and devout antiquary, was careful that his restoration of this 
interesting and classical tomb should in all respects resemble the 
original structure. 

OBSERYATORT IN TRAYANOORE. 

Astronomer Broun, in a letter to Colonel Sykes, dated 2nd July, 
1855, describes the successful establishment of an Observatory on Au- 
gustus MuUay, at 6200 feet above the sea level, for the purpose of 
simultaneous record with the Observatory at Trevandrum. The diffi- 
culties of access to the summit of the mountain were so great, from 
having to cut paths through dense jungles, infested by elephants and 
other wild animals, — ^from having to use ropes and mechanical aid in 
getting up the building materials, provisions, and the instruments, — • 
and in the delays from the labourers running away from fright and the 
effects of cold, — ^that two years were consumed in tiie undertaking. The 
object of Astronomer Broon in making known his successful efforts in 
Europe is to enable observers to put themselves into communication Trith 
him, in case they should desire to have any experimental researcbes 
made on so novel a position for an observatory. — Proceedinga of the 
British Association. 

PHOTOaRAPHY APPLIED TO METEOROLOGICAL OBSERVATIONS. 

Sir John F. W. Herschel, in a letter to Colonel Sabine, says : — 
"I consider it an object of very considerable importance to secure at 
some Observatory, and indeed at moi« lYkMi waa, Vsi '^'Sswsb^. Xvjr^- 
itles, daily Photographic ReprefleutaViiouB ol VSafe ^oa^^v^tk^^*^ 
keep up a consecutive and perfectly iai^tuVxwat^^^^^^^^^^'^"^ 
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spots. So £ur as regards the general delineation of the whole dise, and 
the marking out on it, in reference to the parallel to the equinoctial 
pasong through its o^tre, the places, sizes, the forms of the spofta^ 
there would need, I should imagine, no yery powerful telescope — quite 
the contrary ; but it should be equatoreally mounted, and ought to 
have a dock-motion in the parallel. The image to be impressed on the 
paper (or coUodionized glass) should be formed not in the focus of the 
object-lens, but in that of the eye-lens, drawn out somewhat beyond 
the proper situation for distinct yision, and always to the same in- 
yariable distance, to insure an equally magnified image on each day. 
By this arrangement a considerably magnified image of the sun, and 
aLso of any sjrstem of wires in the focus of the object-glass, may be 
thrown upon the * focussing-glass* of a camera-box adjusted to the eye- 
end of a telescope. By employing a system of spider-lines, parallel and 
perpendicular to the cUumal motion, and so disposed as to divide the 
field of vision into squares, say of 5' in the side, tiie central one crossing 
the sun^s centre (or rather, as liable to no uncertainty, one of them 
being a tangent to its lower or upper limb), the place of each spot.im 
the sur&ce is, ip«o facto, mapped down in reference to the parallel and 
declination circle, and its distance from the border, and its size mea- 
surable on a fixed scale. If large spots are to be photographed specially 
with a view to the delineation of their forms and changes, a pretty 
large object-glass will be required, and the whole a£fair ynR become a 
matter of much greater nicety ; but for reading the daily history of the 
sun, I should imagine a 3-in'ch object-glass would be ample. The re- 
presentations should, if possible, be taken daily, and the time carefully 
noted as far as possible ; they should be taken at the same hour each day ; 
but in this climate, a clear interval, occurring when it may, had hetba 
be secured early in the day. Three or four observations in tropical 
climates, distant several hours in longitude (suppose three at eight hours' 
distance in longitude), each recording at, or nearly at noon, would, when 
the results were assembled, keep up a continuous history of the solar 
disc. With regard to proper preparation of paper, or ike use of col- 
lodion add, the photographic art is now so much advanced, that no 
difficulty can arise in fixing upon fitting preparations, or the manipula- 
tions necessary for multiplyiag them. But it would be very requisite 
that many impressions of each day's work should be taken and distri- 
buted, and an interchange kept up among observers.*' 
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The numbera in oolnxniu 6 and 6 are determinations of the mean temperatnn 
of the air bj different instruments and methods — ^those in column 6 br the 
reading of a simple thermometer, taken at the times before-mentionecl^ and 
those m column 6 bj the readings of self>registering thermometers dailj. The 
numbers in column 12 show the mean temp^ature of evaporation, and those in 
column 15 give the mean temperature of the dew-point, or that temperature st 
which the vapour in the air is deposited in the form of water. 

The reading of the barometer was above its average value in January, April, 
June, August, September, and November, and in defect in the remaining months 
ofthe jear. 

The mean reading of the barometer for the jear, at the height of 160 feet 
above the mean level of the sea, was 29'780 inches, being about the average value. 

The mean temperature of the air in January was in defect of the average value 
of 84 jears b^ 1° ; Februaiy. by 9° ; March, by 3° ; April was about its average 
value ; Maj in defect by S^" ; June, bj l** ; July, in excess by |^ ; Aueust, by 
li*; September, by|°; October, by 2*'; November, in defect by P; and 
December, by 3^** ; according to Mr. Glaisher's determination ofthe mean tern* 
perature of each month. 

The mean temperature of the air for the year was 46^*9 ; that of evaporation 
was 44^*3; and that of the dew-point was 41°-5. The mean degree of humidity 
was 83, complete saturation being represented b^r 100. Bain xmI on 144 days ; 
the amount collected was 21*1 inches ; being deficient by about 3 inches. 

Till January 9, the weather was vei^ warm, and the mean duly excess of tem- 
perature was 11°. On January 9, the temperature was as high as 50° ; and on 
January 10 it fell to 26°. On the 14th, a very cold period set in, and continued 
vrith great severity till February 24; on some days, about the middle of 
February, the defect of temperature was as large as 15°, 16°, 17°. and 18°, on 
several consecutive days ; and the mean daily difect for the 42 days ending 
February 24, was 9^°. On March 6, the cold set in again, and continued, witii a 
few exceptions, to the end ofthe month. In January, the temperature was as 
low as 13° and 14° at different places, on different days. In Febmaiy.itwas as 
low as 3° at some places. The lowest experienced about London was 7°; the 
lowest observed was 0°-8 on February 18, at Berkhampstead. On this night it 
vras 2i° at Belvor Castle, and it was low everywhere. Snow feU, replete with 
snow crystals ; 150 distinct varieties were observed by Mr. Glaisher. See the 
Seport ofthe BriUth Meteorological Society ^ where they are all engraved. 

We must go back to the year 1814 for a similar cold period. The frost in that 
year set in on December 26th, 1813, and was severe throughout January, and con- 
tinued, with slight exceptions, till March 2l8t. April in 1855 was cold, and May 
was very cold ; the temperature at night was frequently near 32°, and on the 6th 
was as low as 20° nearly. Snow fell at many places till tne end of May. June was 
cold. On the day of the solstice, the temperature of vegetation was 6° or 6° 
below the freezing point of water. There was a white frost everywhere south of 
latitude 53° ; thick ice was formed on ponds and still water near the soutii 
coast. 

In the quarter ending September 30, there was nothing remarkable. A cold 
period set in at the end of October, and continued till December 17, and was 
very severe on December 19, 20, 21, and 22, during which period the temperature 
was as low as 9°, 10°, 11°, and 12°, at different plains. A very sudden change set 
in on December 22, the temperature at night Deingl8°, was 20° at midnight, and 
increased to 50° on the 23ra ; and the weather continued at a high teonperature 
till the end of the year. 

Wheat was in ear between the 15th and 30th of June ; in flower between 
June 26 and July 3, at the different parts of the country ; was cut in Byde on 
July 14 ; at Helston, in Cornwall, on August 7 ; near Oxford, on the lltii ; and 
at different dates proceeding northwards, at Aberdeen on September 10. 

Barley was cut on the 15th of July, at Nottingham ; and on the 30th of August 
at Aberdeen ; and at intermediate times at intermediate places. 

Oats were cut at Nottingham on July 13th ; and on September 6 at Aberdeen. 



LIST OF P£BSOKS EHIKENT IN SCIENCE AND AET. 1855. 



PsoTSSSOS Kabl Fsisdsich Gaitss, of Gottingen, "one of the greatest Mathe- 
maticians of ancient or modem times. His method for determining the orbit 
of a planet from three observations has proved of inestimable value to astro- 
nomers, more especially since the discovery of the numerous small planets 
revolving between the orbits of Mars and Jupiter. All his researches in 
mathematics and astronomy were characterized by an originality and pro- 
fundity of thought, which stamp him as one of the greatest geniuses of any 
age or any country."— Jnr«rne*» Courier. 

CoTLBT FiSLDnro, the distinguished Painter in Water-Colours. 

6. B. Gbeskouoh, Geologist and Geographer; one of the founders and first Pre- 
sident of the London Geological Society. 

Sib Hbxby T. Db La Bechb, the Geologist, under whose fostering care the Mu- 
seum of Practical Geology and the School of Mines was established. (See 
£age 237.) 
lABBT, the well-known Miniature-Painter to Napoleon I. and Louis 

xvin. 

Sib Hbnbt B. Bishop, Professor of Music in the University of Oxford. 

Sib Gbobgb Hbad, author of Tour trough the Mannfactunna JDistricts. 

Jaxxs Silk Buckin&hjlm, the traveller iu the East : origmator of the Aihe" 
neeum Journal. 

AsKiBAi. Sib Edwabd Pabbt, the Arctic Discoverer, who joined Sir John Boss's 
Expedition, as lieutenant, which sailed in 1818. 

Aitdbbw Cbossb, the Electrician, whose experiments gave rise to the Crosse 
Mite. (See Tear-JBook qf Facte. 1839, pp. 199, 200.) 

Db. Gxobge Johkston, Botanist and Zoologist, and specially known by his IHus* 
tratume qf British Jinnelidee. He was the founder of the Bay Society. 

Patbick Pabk, the Portrait Sculptor. 

J. P. W. JoHWSToir, Professor of Chemistry and Mineralogy in the University 
of Durham. His Catechiem of Chemistry and Geology has been trans- 
lated into nearly eveir langua^ in Europe. 



his notes, some of which have appeared in the Proceedings qf the Zoological 
Society, indicated a power of authorship which must have ultimately placed 
him among the most accomplished writers on India." 

Gbobob Papwobth, Architect and Engineer. 

B. C. Cabpbktbb, Architect of the Church of St. Mary Magdalene^ Munster- 
street, Begent's Park. 

AiiVBBP B. Claytok, Architect. 

Ch. dx Mxteb, Naturalist, known to the scientific world by his travels among 
the Altai Mountains, and in the re^^ion of the Caucasus. 

Thohas Wbatbb, the veteran Geologist, in the eighty-second year of his age. 
The contemporary of Humboldt and Leopold von Buch, he acquired, in 
company with these illustrious men, his rudiments of mineralogy and geo- 
logy, under the tuition of Werner, at Freiburg, havine been entered on the 
books of that celebrated Mining Academy in 1790. Mr. Weaver was, until 
within these few vears, a frequent contributor to the Philosophieal Magazine 
and other scientific periodicals. — Atheweum. 

Lswis Westoxt DiLLwnr, a Naturalist of long standing, chiefly in the study of 
botany and conchology. His Descripitve Catalogue qf Shells, written 
prior to the publication of Lamarck's ereatworkon the subject, is stall highly 
valued on account of the care and diligence with which the species and 
synonymes of the older naturalists are worked out. Mr. Dillwyn was a 
membier of the Boyal and Linnsan Societies for more than half a century.— 
Aihenaum. 

Philip Pusbt, agriculturist. 

W. B. Cooke, engraver. 

The Bet. Bichamd Sheepshanks, P.it.S.,'F.'B.A.^. 
FuAKcia MAammi, French anatomiBt. ,^>. 

Mebe Maxlzel, the £unoiia musical mecbamcvaa. i^ft© ^^. ^^^^^^-i 
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Absorj^tion of Matter by Surfaces, 116. 

Acari in Mica, 113. 

Achromatism of a Doable Object- 
£^8, 121. 

Actinia, New, 214. 

Aerolite, supposed, at Battersea, 192. 

Aerial Bailwaj, 65. 

Aerolite in Scotliuid, 273. 

Aeassiz, New Work bj, 238. 

A!u>oholio Liquors, Motions of, 114. 

Aloe-wood, or Aloes of Scripture, 225. 

Aluminium, Preparation and Pro- 
perties of, 188. 

Aluminium m the Voltaic Series, 148. 

Ambulances, or French Field-Hospi- 
tab, 31. 

American Coal-fields, 251. 

AnsBsthetic Principle of Fungi, 170. 

Anemone, Sea, New, 215. 

Ants, Brazilian, 213. 

Automata, Musical, 93. 

Aquarium, Management of, 219. 

Arohbald Sugar Manufacture, 80. 

Arctic Archipelago, Bocks and Fossils 
from, 253. 

Arctic FossUs, 253. 

Arctic Tree, 233. 

Army and Navy Bed, 41. 

Arsenic, Properties of, 168. 

Artesian Well at Kentish Town, 267. 

Artillery and Projectiles, on, 36. 

Artillery and Small Arms, Manufac- 
ture of, 38. 

Ascidia, Formation of, 227. 

Atmosphere during Cholera, 174. 

Atmospheric Air in Tubes, 129. 

Atmospheric Electricity by the Photo- 
Barograph and Thermograph, 156. 

Atlantic and Pacific Oceans, Mean 
Height of, 109. 

Attraction of Mountains, 106. 

Aurora Borealis, Sir John Boss on, 
124. 

Australia, Gold in, 247. 

Australia, Mechanics in, 96. 

" Azoflf" Screw Steamer, the, 60. 

Babbage, Mr., on Laying out Guns, 40. 

Babbages, Mr., Occultmg Lights by, 
72. 

Barracks, Portable L-on, 30. 
Batteries, Wrought-iron Flying, ^2. 
Beams, Oast-iron, New Formnla for, 

6T, 



Bed, Army and Navy, 41. 

Beech OU, on, 232. 

Bee-hive, Improved, 218. 

Beet-root Sugar Maau&ctore, 80. 

Bells, Cast-Steel, 70. 

Binaiy Stars, Anomalies in, 126. 

Birds in the Bast Lidia OompH^s 
Museum, 206. 

Birds from the Peruvian Andes, 808. 

Boring Tools, Improved, 61. 

Brass formed by Galvanic Agency, 187. 

Bread-making, on, 174. 

Breech Loader, Prince's, 20. 

Brewster on Table-rapping, 140. 

Bridge, PortaUe Eipianding, 80. 

British Isles, Hydrology of, 106. 

British Museum NewBeadingwroom, 
92. 

Bronse Casting for the Waahingtoo 
Monument, 08. 

Buoys and Beacons, on, 47. 

Butt Hinge Machine, 63. 

Calculating Machine, Swedish, 69. 

Camphor of Commerce, 178. 

Cannon, Patent Breech-loading, 22. 

Caoutchouc in South America, XH.. 

Carbine, New Amwican, 20. 

Carbonate of Soda, Solubility of, 167. 

Cartridge, Colt's New, 21. 

Centipede, Li^ht from, 211. 

Charcoal, Samtary Usee of, 177. 

Chicory in Coffee, New Heaoa of De- 
tecting, 172. 

Chinese Vegetables, 223. 

Chloride of liime. Home-made, 109. 

Chlorine and Bromine, ABotropie Mo- 
difications of, 135. 

Cholera, Atmosphere during, 174. 

Cinnabar, Manufacture ofise. 

City Flour-mill, the, 96. 

Coal in Asia Minor, 251. 

Coal-fields, American, 251. 
Coal Fossils of Nova Scotia, 266. 

Coal-miaes, North of England, 251. 

Coal-plant Stigmaria, 262. 

Cold of 1865, 275. 

Colt's New Cartridgje, 21. 

Compass Card, Decimal, 106. 

Compass Errors corrected, 106. 



\ 



285 



Cooking Apparatus, Capt. Ghrant's, 40. 
Copying l^ss, New, 87. 
Copper in Natal, 246. 
Crunea, Geology of the, 236. 
Crustaceans in U. Silurian Rocks, 246. 
Cyanic Acid, New Form of, 166. 
Decaisnea, Remarkable, 222. 
Decimal Compass Card, 106. 
Pe la Beche, the late Sir Henry, 237. 
Biamagnetic Bodies, Polarity of, 102. 
Diamond, Brazilian, Remarkable, 112. 
]>icynodon Tigriceps from South 

Africa, 256. 
Eagles Shot in Scotland, 204. 
Earth-borinff Machine, Mather's, 61. 



Earthquakes in 1864-6, 262 to 267 : 
France, 266; Italy, 266; Japan, 
264: New Zealand, 262 ; South Aus- 
tralia, 263; Switzerland, 266; Tur- 
key, 266. 
Electric Clock, South-Eastem Railway, 
160. 

Electric Conduction and Induction, 
Tyndall on, 168. 

Electrical Cooiduotors, Laying, 167. 

Electric Fish, New, 143. 

Electric Force, Tyndall on, 146. 

Electric and other Lights, 160. 

Electric Folaril^, on, 134. 

Electric Potentials and Capacities, 134. 

Electric Qualities of Magnetized Lron, 
134 

Electric Spark, TpdsU on, 147. 

Electric Snbmarme Cables, Experi- 
ments with, 161, 166, 167. 

Electric Tdegraph beneatJi the At- 
lantic, 163. 

Electric Telegn^ in India, 161. 

Electric Tel^praph, Important Im» 
proTement in, 164. 

Electric Telegraph, Lardner on, 163. 

Electric Transfer, Crosse on, 136. 

Electrical Ether through Space, 160. 

Electricily, Motare Power of, 64. 

Electricity, Organic, State of, 142. 

Electricity, Voltaic, Tyndall on, 146. 

Eleotxo-Deoomposition of Antimony, 
169. 

Electro-magnet, Large, Ezperim^its 
with, 137. 

Endless Railway, Patent, 64. 

** Ericsson, The," a Steamer, 48. 

ExplosiTe Apparatus, New, 136. 

Eye, the, as a Camera Obsoura, 120. 

Fans, Ventilation by, 72. 

Faraday on Conduction, 130. 

Faraday and the Electric Tdegrmh, 
164. 

Faraday on Ruhmkorff's Apparatus, 
138. 

Faraday on Table-turning and Spirit- 
rappiDg, 141. 

Fatty BodieB, Steam Decomponag, 



Fern, Rare British, 227. 

Field-Hospital, French, 81. 

File-making by Machinery, 64. 

Filter, Cheaviu's New, 77. 

Fire-Bricks, Patent, 66. 

Fire Engine, Steam, New, 63. 

Fish, Dead, Shoals of, 209. 

Fish, Stocking Ponds with, 200. 

Fish, Transparent, 218. 

Fishes, Gregarious, Food of, 206. 

Floating Batteries, Steam, 47. 

Flour-imlls, and Bakery, Floating, 96. 

Flour-mill, the City, 95. 

"Floiurens on Human life, 113. 

Fluorescent Fluid, Strongly, 169. 

Food, Preservation of, 199. 

Fossils in Bwkshire, 236. 

Fossil Bird, New, 262. 

Fossils and Cretaceous Rocks <tf NataL 

241. 
Fossils in the Durness lamestones,. 

268. 
Fossil Floras of Scotland, 259. 
Fossil Seeds, 261. 
Fossil Sirenoid Mammal. 266. 
Frost; Effect of, on Shell-fish, 210. 

Fungi, Anssthetic Principle of, 170. 

Galvanic Battery, Callan's Fluig, 149. 

Gelatine Paper, on, 192.- ^ 

Geology of the Crimea, 236. 

Geok>gy of Natal, 242. 

Geological Map, New, 236. 

Glacial Phenomena of the EnglisiL 
Lake District, 239. 

Glacial Phmomena in Peebles and 
Selkirkshire, 239. 

Glaciers and Icebergs of the Permian 
Epoch, 240. 

Globe, Structure of the, 236. 

Glycerine, New Process of Obtaining 
and Purifying, 179. 

Gh>ld in AustraHa, 247. 

Gold bearing Districts of the Wcnrld. 
247. 

Gh>ld-bearing Primu-y Rooks, 247. 

Graphite in the Malvern Hilb, 260. 

Guano in the Pacific Ocean, 201. 

Gun Carriage, New, 21. 

Guns, Cast-steel, 24. 

Guns, Construction of, 36. 

Guns, Laying out, without exposing 
the Men, 40. 

Gunnery. Improyement in, ^. 

Gunpowaer Explosions, on, 27. 

Gutta Percha, on, 220. 

Haarlem Lake, Drainage of the, 81. 

Harris's, Sir Snow, Lightning Pro- 
tectors, 33. 

Heat without Fuel, 165. 

Heat by the Mi^;net on Bodies in 
Motion, 104. 

B.otae3LwSia»^wA,W. . ,-<.„v-«a.^ 
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Human life. Period of, 113. 

Honuning Birds, New, 203. 

Hydrogen, Inflammability of, 164. 

Hydrok)^ of the British Isles, 106. 

Infernal Machine, Bussian, 26. 

Insects, Wing-rays of, 210. 

Institution of Civil Engineers, Pre- 
miums of, 93. 

Iron, Changes in, 16. 

Iron Industry (United States), 65. 

Iron Plate Catting Machine, 64. 

Iron Ships, Magnetism of, 131. 

Levels of the AtUmtic and Pacific 
Oceans, 109. 

Levels of the Bed Sea and Mediter- 
ranean, 110. 

Life, Human, Period of, 113. 

Light on Germinating Plants, 234. 

Lighting and Heati^, New Process 

Lightning Protectors for Westminster 

Palace, 33. 
London, Sewage of, 77. 
London, Water Supply of, 83. 
Machinery at the Paris Exposition, 

Mr. Fairbaim on, 9 to 14 :— Hour 

Mills, 13 ; Hydraulic Engines and 

Maclunes, 12 ; Machinery for Cotton, 

Silk, and Wool Manufacture, 12; 

Marine EngineB,|12; IiOOomotiyeEn> 

gines, 11; Stationary Engines, 10; 

Steam En^es and Steam Machi- 

neT7,10; Workshops' Apparatus and 

Machinery, 13. 
Maelzel, the Musical Mechanician, 

Death of, 93. 
Magnetism of Iron Ships, 131. 
Manure Liquid appHedTto Subsoils and 

Boots, 78. 
Mars and Saturn, Physical Features 

of, 122. 
Marine Forgings, Immense, 62. 
Muriner's Compass, Improved, 61. 
Masts and Yards, Iron, 44. 
Meaaure, the Standard of, 98. 
Mechanics in Australia, 96. 
Mini^, or French Bifle, the, 17. 
Meteors, Luminous, 272. 
Meteoric Iron, Fall of, 193. 
Meteoric Iron, New, firom Chili, 191. 
Meteoric Stones, Fall of, in Hanover, 

273. 
MeteoroUtes in the United States and 

Mexico, 273. 
Meteorological Summary of 1855, 281. 
Mineral Industries of the United 

Kingdom, 66. 
Mineral Wealth of England, 244. 
Mines, Bussian, at Sebastopol, 30. 
Monkshor>d, Poison of, 226. 
Monster Shells, 39. 
Moon's Formation, Chronoloey, 123. 
Moon, Professor Hansen ont^e, %I%. 
Moon's Surface, Knowledge of, \2^. 
Morayshire Slag, on the, 187. 



\ 



Mortar Boats, New Iron, 61. 
Mortar, Monster, 26. 
Mountains, Attraction of, 105. 
Mulberry-tree, Silk and Paper, 89. 
Muscular Contraction (Forces), 14S. 
Muscular Contraotion,Fhy8icalTheorr 

of, 200. ^ / 

Natal, Copper in, 246. 
Natal Cretaceous Bocks and Fossila. 

241. * 

Natal, Oeoloey of, 242. 
Nature-Printing, H. Bradbuiy on, 85. 
Naval Architecture, Design in, 48. 
New Biver Water, 77. 
Niagara Falls, Attempt to Sound, 81. 
Norton, Capt., Becent Inventioitt, 28. 
Norway, Foliated Books of, 242. 
Obituary of Eminent Persons, 283. 
Observatory, the Boyal, Greenwich. 

Beport of, 277. 
Observatory in Travancore. 279. 
Occulting Lights, Mr. Babbage's, 73. 
Ocular Spectres and Stanictures, 117. 
Ocean, Marimnm Depth of, 183. 
OiL Bancid, to Sweeten, 173. 
Ordeal Bean of Old Calabar, 171. 
Ordnance, Malleable Iron, 25. 
Organic Compounds contaixiing Me* 

Ojg^en prraaredby Deoompoaifaoa of 

Oxygen, Nascent, on, 164. 

Ozone, Constitution and Properties^ 

165. 
Panama Bailway, the, 66. 
Paper-making Machinery, Fdordri* 

nier's New, 89. 
Paper Manufacture, Plants fixr, 223 
Paper, New Materials for, 88. 
Paper and Silk from MoUieny Fibre, 

Paper from Straw, 90. 

Paris Universal ExpositioD, Opening 

of, 7. 
Paris Universal Exposition, Maehineiy 

Paussus, New, 212. 

Photography applied to Meteorological 
Observations, 279. 

Photography, Progress of, 195 to 199 : 
Apparatus, Improved, 198; Bath of 
Albuminate ot Silver, 197; Da- 
guerreotypes without Lenses, 196 ; 
Diffraction Experiments, 196; Dty 
CoUodion, 197; GaUic Add as a 
DevelopingAgent, 198 ; Idthogrralis 
by Photography, 197; SensitiTe Col- 
lodion, 196; Syst^me Gamier de 
Photocherographie Colori^, 199. 

Plants for Paper Manufkctore, 223. 

Plating Metals, on, 185. 

Platinum Ore, Metals from, 184. 

?\&W%%Qx^«3 cvf the Sciences, 102. 
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Press, Copying, New, 87. 

Press, American Polychromatic, 87. 

Printing, Indestructible, on MetaUio 
Plates, 87. 

Prism, New, 204i, 

Projectiles, Hollow, HachineTj, 17. 

Propelling Vessels, Improvements, 45. 

Pterygotus Problematious, Geologic 
Bange of, 257. 

Badimt Spectrum, the, 127. 

Railway Accidents preyented, 57. 

Bailway, Aerial, 55. 

Sailway Break, Hydrostatic, 68. 

Bailway, Endless, Patent, 64. 

Baalway and Marine Signals, 67. 

Bailway, the Panama, 66. 

Bailway Signals, Bonelli's, 67. 

Bailway Submarine Tunnel from Eng- 
land to France, 82. 

Bailway Switches, 68. 

Bailways, All in the World, 66. 

Bailways, British, Mr. Bobert Ste- 
phenson on, 14 to 16. 

Bain-gauges, Managemmt of, 274. 

Becords m Walls, Uncertainty of 
preserving, 110. 

Bed Sea and Mediterrftuean Levels, 
110. 

Bedstart, New, 203. 

Befleotor, New, for Lights, 73. 

Bifle, French, or Minil, 17. 

Bifle, Self-capping, 17. 

Bottlera Tinotoria, Colouring of, 183. 

Boyal Observatory, Greenwich, 277. 

Boyal Society Grant and the Govern- 
ment, 100. 

Buhmkorff's Apparatus explained by 
Faraday,138. 

Buhmkonrs Apparatus, Induction 
Sparks from, 107. 

Bussian Infernal Machine, 26. 

Salmon, Artificial Breeding-pond, 206. 

Salmon, Artificial Propagation of, 216. 

Salmon, Ova of the. 206. 

Salt, Functions of; m Agriculture, 179. 

Salt, Object of, in the Sea, 111. 

SiqEK>naoeou8 Plants, 232. 

SaraapariUa, Growth of, 221. 

Saturn and Mars, Physical Features 
of, 122. 

Schtttz's Swedish Calculating Maohine, 
59. 

Science and the Government, 100. 

Scoresby on the Magnetism of Iron 
Ships, 131. 

Scotland, Upper Silurian Bocks, 246. 

Screw Propellers, Griffiths's, 46. 

Screw Propulsion, Invention of, 45. 

Sea, Salt in the, 111. 

Seals on the Western Coast of Ire- 
land, 200. 

Sebaetopol, Field Mines aJb, 30. 

Sewage of London, 77, 
Sheep, Am»tio, 201, 
Sheila, Biitten'8 Patent, 23, 



Shells, Monster, 39. 
Ships' Boats, Lowering, Clifford's, 47* 
Shot'tower, New Iron, 70. 
Signals, Time, Transmission of, 68. 
Silkworm, Conunercial Value of, 90. 
Silkworm, Culture of the, 211. 
Silver, New Ore of, 186. 
Slate Quarrying Machine, 64. 
SUding-rule, Improved, 61. 
Smoke in Steamers Prevented, 62. 
Smoke-consumption, on, 75. 
Smokeless Furnace, 76. 
Snake Poison, Death by, 214. 
Snow Crystals, Glaisher on, 276. 
Solar Spots, on, 271. 
South Siea Islands, Uprise in, 110. 
Spectrum, the Badiant, 127. 
Spectrum, Triple, Brewster on, 118. 
Spontaneous Combustion, on, 168. 



Stamp Apparatus, Adhesive, 88. 
adara of Measure, the, 98. 



Standi 



Star 61 Cygni, 271. 
Steam-boiler Safety-valves, 64. 
Steam Fire-engine, New, 63. 
Steam Floating Batteries, 47. 
Steam-engines, Biden's Marine, 42. 
Steam G^erator by Hydrogen, 42. 
Steam Organ, American, 91. 
Steamer '* Ericsson," 48. 
Steamer, New Propulsion, 46. 
Steamer, Novel, 44. 
Steamer, Screw, " Azofl;" 62. 
Steam-ship " Vanderbilt," 49. 
Steel, Manufacture of, 68. 
Steel, Tempering of, 69. 
Stereoscope Improved, 196. 
Stone, Aitificiaf Compressed, 92. 
Suffar Manufacture, Improved, 79. 
Sulphnrio Acid, Density of, 167. 
Surhice-Absoiption of Matter, by. 

116. 
Surfaces, Vision of, 115. 
Suspension, Structures on, 97. 
Swatlows, Mortality amonf, 205. 
Tabasheer, Guibourt on, 167. 
Table-Turning and Spirit-rapping, on. 

140,141. 
Tanager . New, 203. 
Tarantula Bite, Death firom, 213. 
Tea, Chinese Mode of Scenting, 229. 
Telegraph, see Electric Telegraph. 
Telegraph of a Bunning Tram, 152. 
Thermo^ectric Qualities of Metals 

and Mechanical Strain, 136. 
Thermometer, New Univers^ 193. 
Thuringerwold and the Harz, Palno* 

Eoic Bocks of, 243. 
Timber, Preservation of, 71. 
Time Signals, Transmission of, 68. 
Toad, Livine in Coal, 215. 
Torbanehill Mineral, the, 73« 
TtviiBaJCba!dolSi»c\.Tv<&'t^u^^ 
Tree mtYnTi l\ift Xxc^Xna CivtSifc /isa . 

[ Triple a^cotrasx^ »^c«wi«t wi.»^^»- 
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Truffles, Produotion o^ 8M. 
Type-settiiig Hachme, MitoheL's, 63. 
"Vanderbilt/* American HtMuner, 49. 
Velocity of Electrio Corrento, 153. 
yentila^on by Fans, 78. 
Yesuvios, Bruption of, 268. 
Tine Disease, Bemedy for, 228. 
Yioletand Ultr»-Ti<^t Inmible Light, 

128. 
Yision of Sar&oes, Brewster on, 115. 
Volcanic Action, NasmyUi on, 194. 
Yolcanio Mountains of Hawaii, 269. 
Yoltaio Battery, Military, 136. 
Yoltaio Eleotnoity, ^^^iidall on^ 146. 
Waxfaxe, Important InTention m, 20. 
WashinsUm Monument, Casting, 60. 
Water, I)eoompositioii o^ 139. 



Water of the New Biver, 77. 
Water-engine, Sinclair's, 83. 
Water-supp]^ of London, 83. 
Waterspout at Tunis, 274. 
Water-works, New, at Hampton, 

76. 
Waves, Bate of TraTeOing, 107. 
Well, Artesian, at EentiA Town, 267. 
Wellinfftoma GHgantea, 226. 
Westnunster Palace T*gKtww»g pt^. 

tectors,33. 
Wheat, Cultiyated, Origin of, 226. 
Wind, Direction of, to aaoertein, 126. 
Winter <^ 1865, and Vegetation, 219. 
Wire, Singular Prcmsrty o^ 71. 
Woodpecker in Oalifonda, 201. 
Wren's If est» 204. 



Note to Alvminmm, pp. 148 and 188. 

Among the many attractions added to the Pobrteofamo Jbntitotion, by tiie 
active management of Mr. Pepper, was a very fine bar of Aluminium, produced 
by M. St. Cfitir Deville (in the private laboratory of the Bmperor of France), 
wno had presented the same. After givine a brief historr of toe meUl, the non- 
success of experiments for obtaining it, ana the " sodium and " volta^ battery" 
processes, Mr. Pepper describes its nature and properties. " Aluminium" is 
classed by M. Devule as an " unalterable" metal, mtermediate between tiie pre* 
cious and the more common metals. Mr. Fownes includes it in the same cate- 
gory as glucinum, yttrium, cerium, lanthanium, didymium, siro(niinm, and tho- 
rinum — all of them " metals of the earth proper." The Sj^edfic grarity of alu- 
minium is 2*66 (or 2*60 according to Mr. Fownes, water bang taken as unity). 
This is about one-eighth of the grarity of platinum, and one-third that of iron, 
I>latinum being 20-98; gold, 19*26; mercury, 1367; silver, 10*47; iron, 7*79; 
zinc, 6*6 ; and titanium (next above aluminium), 6*30. The equivalent of alumi- 
nium is 13*69. The metal is beautifully white, with a slight bluidi tinge, and 
reflects light clearly. It is malleable and ductile, almost without limit ; when 
passed through the fingers it exhales a shght odour of iron. It is a perfect con- 
ductor of electricity,— the best known among the metals, — and is negative to 
zinc. It melts at a rather higher temperature than sine, and is excessively 
fusible. The chemical properties of aluminium are invaluable. It resists 
oxygen, — water has no action upon it at any temperature, — and even sulphu- 
retted hydrogen — that great defacer of the brightness of metals in lai^e towns- 
exercises no destructive influence upon it. It is now, moreover, ascertained 
that the metal does not decompose water. Thus aluminium bids fair to become 
one of the most useful and serviceable of the metals, and from it have aireaAj 
been manufactured some medals and watch-wheels of exquisite workman^p. 
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Milton's L' Allegro and II Penseroso, 

lUastrated with Tbirty Etchinf^s on Steel by Birkbt Foster. Saper- 
royal 8vo. neatly bound, 218. ; morocco, 31b. 6d. 

Longfellow's Poetical Works, Illustrated. 

Including ** Evanji^eline," << Voices of the Night," "Seaside and Fire- 
side," and other Poems; beautifully illustrated oy Birkbt Foster, Janb 
Bbnham, and John Oilbbrt. Crown 8vo. 2l8. cloth j SOs. morocco. 

" Evangeline," separately, lOs. 6d. cloth ; 16s. morocco. 

« Voices of the Night," " Seaside," &c. ISs. cloth ; 21s. morocco. 

Longfellow's Hyperion Illustrated. 

With nearly One Hundred Engravings by Birkbt Fostbr. Crown 8yo. 
218. cloth ; 30s. morocco. 

Longfellow's Golden Legend, Illustrated. 

A New and Revised Edition, with numerous alterations and notes by 
the author. Illustrated by Birkbt Fostbr. Crown 8vo. 128. cloth ; 
21s. morocco. 

Christmas with the Poets : 

A collection of English Poetry relating to the Festival of Chr\«tvQA&, 
Upwards of Fifty Engravings from DTavjm?;%\s^ ^\^^Y.t^^iVC'«.^,^^ \\ 
numerous Initial Letters and Borders prmx-eA. \tv ?.tiV^. "^^^ ^?^^^!]^. \ 
with atlditioDtil Embellishments, fiuper-TO^il ftNO. ti.Oc\^ \s«»\Xi^,'J»*»>» ^ 
morocco, 358. 

LONDON, 86, FLEET STB.^^'^- 
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lUustraied Works — continaed. 

Turner and his Works : 

A Biography, iilastrated by Examples from bis Pictures and a Critical 
Examination of his Principles and Practire. By John Burnbt, F.R.S. 
The Memoir by Peter Cunningham : with Plates. Demy4to. Sls.6d.; 
Autograph Proofs (only 25 printed), folio, dSb* 58. 

Bunyan s Pilgrim's Progress.. 

Profusely illustrated by William Hartbt; with Life by the Rct. 
George Ch eever, D.D, Cr. 8vo. 12s. cloth } 17s. mor. ; large paper, 42s. 
doth ; 60s. morocco. 

The Landscape Painters of England : 

Sketches after Emrlish Landscape Painters ; Twenty Etchings of their 
most characteristic works, by Louis Marvy, with short Notices by 
W. M. Thackeray. Royal 4to. 318. 6d. ; coloured, 52s. 6d. 

The Christian Graces in Olden Time : 

A series of Female Portraits, beautifully engraved by the best Artists, 
with Poetical Illustrations by Henry Stbbbing, D.D. Imperial 8?o. 
918. richly bound and gilt ; 428. coloured. 

The Heroines of Shakspeare : 

Forty-five Portraits of the principal Female Characters. Engraved 
under the superintendence or Mr. Charles Heath, from Drawings 
by the best Artists. Imperial 8vo. handsomely bound in morocco, 428.; 
coloured Plates, £Z, 13s. 6d. ; proofs, imperial folio, half-morocco, 
4^3. 13s. 6d.; India proofs, 4£5. 5s. 

Humphreys's British Coins. 

The Coinage of the British Empire; illustrated by Fac-similes of the 
Coins of each Period, in Gold, Silver, and Copper. By H. N. H umph rbys. 
Super- royal 8vo. 218. cloth ; 25s. antique. 

Humphreys's History of Writing. 

The Origin and Progress of the Art of Writing ; from its Primeval Phases 
in Egypt, &c. to the Present Time. By H. N. Humphreys. Illustrated 
with numerous Plates, plain and coloured. Super-royal 8vo. 21s. doth; 
25s. antique. 

The Book of Beauty. 

The Court Album, or Book of Beauty. A series of charming Portraits 
of the young Female Nobility, with Historical and Biographical Memoirs. 
4to. richly gilt, 21s. ; coloured, 42s. 

Heath's Keepsake. 

The Keepsake. Edited by Miss M. A. Power, (Lady Blbssington's 
niece), assisted by the most popular writers of the day. Royal 8vo. 
21s. ; India proofs, 52s. 6d. 

Rembrandt and his Works ; 

with a Critical Examination into his Principles and Practice. By John 
BuKNET, F.R.S. 15 Plates, 4to. 31s. 6d.; Artist's Autograph Proofs, 
imperial 4to. dS5. 58. (only 50 printed). 

Curiosities of Glass-making : 

a History of the Art, Ancient and Modem. By Apsley Pellatt, Esq. 
With Six beautifully coloured Plates of Antique Vases, &c. Small 4to. 
doth, 12s. • 

The Cartoons of Raffaelle, 

from Hampton Court Pa\ace. 'E.tv?;twfe^ \ii ^o-a-ev ^^i^^'«:*. "With 
Dffscrivtive Letterpress and CriivcaV ^emwYa. ^^n'wv ^ax^ ^>».\S3^ 
(2i inches by 34). In wrapper, a\%. &A. •, ot co\o\«feeL,'5a^. 
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Illustrated For^«— continued. 



Vestiges of Old London, 

A series of finished Etching from ori^rinal drawinfrs, with descriptions, 
historical associations, andother references ; by J. Wykeham Abcheb. 
Imperial 4to. India proofs, 50s. ; coloured) 63s. 

Views in Rome ; 

comprisinfir all its principal Edifices, and its surroundins^ Scenery. 
Engraved by W. B. Coorb. 38 Plates, with a Panoramic View of the 
City. 4to. 21s. ; India proofs, :£2. 2s. 

The Bible Gallery : 

Eighteen Portraits of the Women mentioned in Scriptm^, beautifully 
engraved Arom Original Drawings, with letterpress Descriptions. Imp. 
8vo. handsomely bound, 21s. ; with Plates beautifully coloured, 42s. 

The Women of the Bible. 

Eighteen Portraits (forming a Second Series of Thb Biblb Gallbby). 
Handsomely bound, 21s. ; coloured, 42s. 

The Gallery of Byron Beauties : 

Portraits of the Heroines of Lord Byron's Poems, from Drawing by 
the most eminent Artists. Super-royal Svo. morocco, 31s. 6d.; highly 
coloured, ^S, 

Heath's Waverley Gallery. 

Portraits of the principal Female Characters in the Writings of Scott. 
36 highly-finished Plates, super-royal Sro. splendidly bound in morocco, 
318. 6d. ; with coloured plates, jf 3. 

Gallery of the Graces ; 

or. Beauties of British Poets : 36 beautiful Female Heads by Landseer, 
Boxall, F. stone, &c., illustrating Tennyson. Campbell, Rogers, Landon, 
&c. Super-royal Svo. 31s. 6d. morocco ; with coloured Plates, £Z. 

Milton's Poetical Works. 

Paradise Lost and Regained, Comus, Samson Agonistes, L* Allegro, &c. c 
with Essay on Milton's Life and Writings, by Jambs Montoombby; 
illustrated with One Hundred and Twenty Engravines, by Thompson, 
Williams, Obbtn Smith, &c. from Drawings by William Habvey. 
Two volumes, crown 8vo. 248. cloth ; 34s. morocco. 

Thomson's Seasons and Castle of Indolence. 

With Life and Critical Remarks by Allan Cunningham ; and 48 Illus- 
trations by Samuel Williams. 12s. cloth; 17s. morocco. 

Beattie and CoUins' Poetical Works. 

With an Essay on their Lives and Writings, and lUustratioBS, engraved 
by S. Williams, &c. from Drawings by John Absolon. Crown Svo. 
cloth, 12s.; morocco, 17s. 

The Language of Flowers ; 

or, the Pilgrimage of Love. By Thomas Millbb. With Twelve 
beautifully coloured Plates. Fcp. Svo. silk, lOs. 6d. ; morocco, 128. 

The Romance of Nature •, 

for, the Flower Seasons Illustrated. B^ 1.. K.T^ k^\ax . 'SftVCK'^:*««»'«^ 
seven coloured Plates, 3d Edition, Sla. 6A.moT0cco. 
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Illustrated Works — continued. 

Florals Gems : 

Twelve splendid Groups of Flowers, drawn and coloured by James 
Andrews ; with Poetical Illustrations by L. A. Twamley. ^mp. 4to. 
21s. handsomely bound. 

Sir Walter Scott's most Popular Works — 

Tilt*s Illustrated Editions, 
1. THE LAY OF THE LAST MINSTREL. 
3. THE LADY OF THE LAKE. 

3. MARMION : A TALE OF FLODDEN FIELD. 

4. ROKEBY. 

These elegant volumes are uniformly printed in fcp. 8vo. and illustrated 
with numerous Engravings on Steel, price 7s. cloth ; 10s. 6d. morocco elegant. 

Cowper's Poems. 

With Life and Critical Remarks, by the Rev. Thomas Dale: and 76 
fine Engravings by J. Orrin Smith, from Drawings by J. Gilbert. Two 
vols, crown 8vo. 248. cloth; 34s. morocco. 

" The handsomest of the editions of Cowper."— Speotatob. 

Pictures of Country Life ; 

or, Summer Rambles in Green and Shndy Places. By Thos. MiLtEE, 
Author of " Beauties of the Country." With Illustrations by Samuel 
Williams. Crown 8vo. cloth, 68. 

Sketches at Home and Abroad. 

By J.D. Harding. Sixty Views of the most interesting Scenes, Foreign 
and Domestic, printed in tints, in exact imitation of the Original Draww 
ings. Imperial folio, half-morocco, £%. 68. 

•« A treasure-house of delisht. Here northern Italy yields up its architectural glories and its 
lake scenery— Venice its palaces— the Tyrol its romantic valleys and villages — the Rhenish citie* 
their picturesque heauty — and France and England their greenest spots of remembraoue." Athbsi. 

The Beauty of the Heavens. 

In One Hundred and Four Coloured Plates, representing the principal 
Astronomical Phenomena; and an Elementary Lecture, expressly adapted 
for Family Instruction and Entertainment. By Charles F. Blunt. 
New Edition, 4to. cloth, 288. 



Le Keux's Memorials of Cambridge. 

Views of the Colleges, Halls, Churches, and other Public Buildings of 
the University and Town, engraved by J. Le Keux; with Historical and 
Descriptive Accounts, by Thomas Wright, B.A., and the Rev. H. L. 
Jones. Two volumes, demy 8vo. cloth, 248. ; 4ta. proofs, 42«. 

Pearls of the East : 

Beauties from " Lalla Rookh.** Twelve large-sized Portraits, by Fannv 
CoRBAUX. Imp. 4to. 31s. 6d. tinted ; plates highly coloured, 52s. 6d. 

Walton and Cotton's Complete Angler. 

Edited by John Major, with Illustrations by Absolon. New Edition, 
fcp. Bvo. cloth, 12s. ; morocco, IBs. ; large paper, boards, 24s. ; morocco, 
318. 6d. 
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PRACTICAL WORKS ON 

f ratnmg aiiit fainting. 



JOHN BURNET, F.R.S. 

Landscape Painting in Oil Colours 

explained, in Letters on the Tbeory and Practice of the Art. Illustrated 
by 14 Plates of Examples from the several Schools, By John Burnet, 
F.R.S. Author of ** Practical Hints on Paintinf^. '' Quarto, 21s. cloth. 

Practical Hints on Portrait Painting. 

Illustrated by Examples from the Works of the best Masters. By 
John Burnet. Demy 4to. 21s. 

Practical Essays on the Pine Arts ; 

with a Critical Examination into the Principles and Practice of the late 
Sir David Wilkie. By John Burnet. Post 8vo. 6s. 

Fielding's Works on Painting. 

r. Treatise on Fainting in Water Colours in Theory and Practice. 
By T. H. Fielding, late Professor of Painting: at the H.E.I. College at 
Addiscombe. With Plates, plain and coloured. Fourth Edition. 10s. 6a. 

II. The Theory and Practice of Painting in Oil and Water Colours. 
With an Appendix on Lithography. Fifth Edition. With numerous 
Plates, plain and coloured, 16s. 

Harry Willson on Water Colours. 

A Practical Treatise on Composition, Light and Shade, and Colour. 
Illustrated by coloured Plates. New Edition, imp. 8vo. IBs. cloth. 

The Elements of Art : 

a Manual for the Amateur, and Basis of Study for the Professional Artist. 
By J. G. Chapman. Many Woodcuts. 4to. lOs. 6d. 

The Art of Painting Restored 

to its simplest and surest principles. By L. Hundebtppund. M 
coloured Plates. Post 8vo. 98. 6d. 
tS^ Manuals or Abt, see page 15. Drawing Books, pag^e 21. 
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RAPHAEL AND J. ARTHUR BRANDON. 



L 



An Analysis of Gothick Architecture. II 

Illustrated by a series of upwards of 8eveiiH\mAt^'toL«m'^^^^^^***^-JV 
WAVB. Windows. &c. : accomnanied with 'Rjema.tVL^ oxk.\Xvfe «w*««"«^ V^*^ N 



ways, Windows, &c.; accompanied wit"\illemM\L?io\i\Xvfe«.-----,r.^^_5u, 
of an Ecclesiastical Edifice. By B.. and 3. K.B^k:^\>^^^ kx^^vk^^^- 
2lar^e vols, royal 4to. se5, 58. 
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Architectural Works — continaed. 



The Open Timber Roofs of the Middle Ages. 

Illustrated bv Perspective and Working^ Drawings of some of the best 
varieties of Church Roofs ; with descriptive Letterpress. By R. and J .A. 
Brandon. Royal 4to. uniform with tne above, £Z. 3s. 

Parish Churches ; 

beings Perspective Views of Engplish Ecclesiastical Structures ; accom- 

Sinied by Plans drawn to a Uniform Scale, and Letterpress Descriptions, 
y R. and J. A. Brandon, Architects. 2 vols, large 8vo. containing 
160 Plates, £2, 2s. 

Winkles's English Cathedrals. 

Architectural and Picturksquk Illustrations of the Cathb- 
DRAL Churches of England and Wales. New Edition, with the 
Manchester Cathedral. 186 Plates, beautifully eniirraved by B. 
Winkles ; with Historical and Descriptive Accounts of the various 
Cathedrals. In three handsome vols. imp. 8vo. cloth, ^S%, 8a. ; roy. 4to. 
India proofs {very few left), £6. 68. 
*»* The Third Volume, comprising Lichfield, Gloucester, Hereford, Woiv 
cester, Durham. Carlisle, Chester, Ripon, Manchester, and the Welsh Cathe- 
drals, may still be had separately, to complete sets, pnce24s. in 8vo., 488. 4to. 



Glossary of Architecture. 

Explanation of the Terms used in Grecian, Roman, Italian, and Gothic 
Architecture, exemplified by many Hundred Woodcuts. Fifth Edition, 
much enlarg^ed. 3 vols. Svo. 48s. 

Introduction to Gothic Architecture. 

By the Editor of the " Glossary;" with numerous Illustrations, 4s. 6d. cl. 

Principles of Gothic Ecclesiastical Architecture. 

By M. H. Bloxam. With an Explanation of Technical Terms. With 
260 Woodcuts, 6s. cloth. 

Stuart's Antiquities of Athens, 

And other Monuments of Greece. With Seventy Plates, accurately 
reduced from the ^eat work of Stuart and Revett ; and a Chronological 
Table, forminff a valuable Introduction to the Study of Grecian Archi- 
tecture. 10s. 6d. cloth. 

Domestic Architecture. 

Illustrations of the Ancient Domestic Architecture of England, from the 
Xlth to the XVlIth Century. Arranged by John Britton, F.S.A. 
With an Historical and Descriptive Essay. Fcp. Svo. 5s. cloth. 

Suggestions in Design. 

For the use of Artists and Art-workmen. Many Hundred subjects drawn 
by Luke Limner. 4to. cloth, 16b. 
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A Ramble through Normandy ; 

Or, Scenes, Cbaracters, and Incidents in a Sketching Excursion throngh 
Calvados. By Georgb M. Musoravb, M.A. Post 8vo. with numerous 
Illustrations, 10s. 6d. cloth. 

Constantinople of To-day : 

a Visit to the Turkish Capital : with Descriptions of the City and its 
Inhabitants. By Thbophilb Gautibr. With Fac^similes of Photo- 
graphic Drawings. Crown 8vo. 7s. 6d. 

Albert Smith's Story of Mont Blanc 

and the various Ascents thereof, from the time of Saussureto the present 
day. With Illustrations. New Edition, fcp. 8vo. 6s. cloth. 

A Month in Constantinople. 

By Albbrt Smith. With numerous Illustrations on Steel and Wood. 
Third Edition, fcp Svo. Ss. cloth. 

Prince Adalbert. 

Travels of H.R.H. Prince Adalbert, of Prussia, in the South of Europe 
and in Brazil ; with a Voyage up the Amazon and the Xingti. Trans- 
lated by Sir R. H. Schombiirgk and J. £. Taylor. 2 vols. Svo. Maps 
and Plates, 16s. 

Travels in Peru, 

during the years 1838-42, across the Cordilleras and the Andes into the 
Primeval Forests. By Dr. J. J. Von^Tschudi. Translated by Miss 
Ross. Svo. 12s. 

The Boat and the Caravan : 

a Family Tour in Egypt and Syria. With Engravings on Steel ft-om 
Original Drawings. Fourth Edit. Fcp. 8vo. cloth, 7s. ; morocco, 10s. 6d. 

Tour on the Prairies. 

Narrative of an Expedition across the Great South Western Prairies, 
from Texas to Santa F^. By Gborgb W. Kbnoall. 2 vols. fcp. Svo, 
with Map and Plates, 6s. 

The Wonders of Travel ; 

containing choice Extracts from the best Books of Travel. Fcp. Svo. 
Plates, 3s. 6d. 
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Wearyfoot Common : 

a Tale. By Lbitch Bitch tb. With Six Illustrations. Fcp. Svo. 5s. cl. 
** A production of a high order, eminently hea\Uv^ \w\\%\aw«««v.^NK».^«»s2^^ 
and Mted to stimulate and foster a spirit ot m«c\N Vii^tv^xvv\«ftK.t:"' 

'*A work of real geninu "— Illdstrxti&d lio^iioin'^^^^' 
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Fiction and Amusement — continaed. 

Leonard Lindsay. 

The Story of a Buccaneer. By Angus B. Rkach. 2 toIs. post 8yo. Sit. 

The Greatest Plague of Life ; 

or, Tlie Adyentnres of a Lady in Search of a Seirant, by One wlio has 
been almost Worried to Death. Edited by the Brothers Mathkw. 
Illustrated by George Cruikshank. Crown 8vo. 7s. cloth. 

The Magic of Industry ; 

or, The Good Gentus-that turned Everything to Gold : a Fairy Tale. By 
the Brothers Ma yh ew. With Plates by George Cruikshank. 28. (kL cloth. 



Acting Charades ; 



or, Deeds not Words. A Christmas game to make a long evening short. 
By the Brothers Mayhbw. Illustrated with many hundred woodcuts. 
58. cloth. 

Round Games 

for all Parties, containing an inexhaustible Budget of Amusement for the 
Fireside^ &c. 58. cloth. 



The Sandboys' Adventures ; 



or, London in 1851, during the Great Exhibition. By Hbnrt Mathbw 
and G. Cruikshank. 8vo. cloth, 8s. 6d. 

Cracker Bon-Bon for Christmas Parties : 

A Collection of Humorous Dramas, Poems, and Sketches. By R. B. 
Brough. Profusely illustrated by Hine. Cloth, Ss.6d. 

Christopher Tadpole : 

his struggles and Adventures. By Albert Smith. With 42 lUustra- 
tions on Steel, by John Lbbch, and a Portrait of the Author. 8s. 
*»* See also Comic Natural Historibs, &c. page 10. 

Gavaxni in London. 

Scenes and Sketches of London Life and Manners. By Mons. Gatarni. 
Beautifully engraved and tinted. Imp. 8vo. handsomely bound, 6s. 

The Pentamerone ; 

or, Story of Stories : an admirable Collection of Fairy Tales. By Giam. 
Basils. Translated from the Neapolitan by J. E. Taylor. With 
Illustrations by George Cruikshank. New Edition Revised. Crown 8vo. 
6s. cloth. 

Adventures of Robinson Crusoe, complete. 

Reprinted from the Original Edition, with Illustrations by Stothard. 
Crown 8vo cloth, 78. 6d. 

Robinson Crusoe, 

with numerous Woodcuts by George Cruikshank and others. Fcp. 8vo. 
38, 6d. cloth. 

The Young Lady's Orade •. 

A Fireside Amusement, wit^coYowwiTJAaLVi. ^.^.essiJCsi, 
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GEORGE CRUIKSHANK'S WORKS. 



My Sketch-book ; 



containin^^ more than Two Hundred langhable Sketches. By Gborqb 
Cbuikshank. In 9 Numbers, 28. 6d. each plain ; 3s. 6d. coloured. 

Scraps and Sketches. 

In 4 Parts, each 88. plain ; 128. coloured. 

Illustrations of Time. 

88. plain ; 128. coloured. 

Dlustrations of Phrenology. 

8s. plain ; 128. coloured. 

The Bottle. 

In 8 large Plates, Is. ; or printed in tints, 68. 

The Drunkard's Children : a Sequel to the Bottle. 

8 larp^e Plates, Is. ; printed in tints, 6s. 
*«* These two works may be had stitched up with Dr. Charles Mackay's 
illustrative Poem, price 3s.— The Poem separate. Is. 

The Comic Alphabet. 

Twenty-six Humorous Designs. In case, 2s. 6d. plain ; 48. coloured. 

The Loving Ballad of Lord Bateraan. 

With Twelve Humorous Plates. Cloth, 28. 

The Bachelor's Own Book : 

being Twenty-four Passages in the Life of Mr. Lambkin in the Pursuit 
of Pfeasure and Amusement. 5s. sewed ; coloured, 8s. 6(1. 

The Comic Almanack, since its commencement 

in 1835 to 1853. Illustrated with numerous large Plates by George 
Cruikshank, and many hundred amusing Cuts. 
*»* Any of the separate Years (except that for 1835) may be had at One 
ShUling and Threepence each. 

John Gilpin : 

Cowper's humorous Poem. With Six Illustrations by G. Cruikshank. 
Fcp. 8vo. Is. 

The Epping Hunt. 

The Poetry by Thomas Hood, the Illustrations by George Cruikshank. 
New Edition, fcp. 8vo. Is. 6d. 

The Tootb^he, 

imagined by Hobacb Mathbw, and TeaWuftdL \>^ 0«it^^^^^^«^*=^'* 
Seriee afSketcbea. In case. Is. 6d. pVsaii \ a%. co\o\««o.. 
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Comic Works — continued. 



Mr. Bachelor Butterfly : 

his Veritable History; sliowingr how, after beinr Married, he narrowly 
escaped Bigamy, and became the Stepfather of Eight Hopeful Children. 
By the Author of " Mr. Oldbuck." 5s. cloth » 

Comic Adventures of Obadiah Oldbuck : 

wherein are duly set forth the Crosses, Chagrins, Chan&nes, and Calamities, 
by which his Couitship was attended ; showing, also, the Issue of his Suit, 
and his Espousal to his Ladye-love. Large 8vo. with 84 Plates, 7s. cloth. 

The History of Mr. Ogleby : 

shewing how, by thepolishof his manners, the brilliancy of his reparteieB, 
and the elegance of his attitudes, lie attained distinction in the fashionable 
world. 150 Designs, 6s. cioth. 

The Comic Latin Grammar : 

A New and Facetious Introduction to the Latin Tongue. Profusely illus- 
trated with Humorous Engravings by Leech. New Edition, 5s. cloth. 

" Without exception the most richly f omic work we have ever seen." — T^t's Mika. 

New Readings from Old Authors. 

Illustrations of Shakspeare, by Robert Seymour. 48. cloth. 

Tale of a Tiger. 

With Six Illustrations. By J. S. Cotton. Fcp.Svo. Is. 

Table-Wit, and After-dinner Anecdote. 

By the Editor of " Hints for the Table." Fcp. Svo. Is. 6d. cloth. 

domic laatural Jtjistorie^. 

By Albert Smith, A. B. Reach, Horace Mayhrw, &c. &c. 

Profusely Illustrated by the best Comic Artists of the day. 

Price One Shilling each. 

ALBERT SMITH. 



The Gent, 
The Ballet Girl. 
Stuci(-up People. 



Idler upon Town. 
The Flirt. 
Evening Parties. 



A Bowl of Punch. 

A. B. REACH. 

Bores. | Humbugs. 

Romance of a Mince Pie. 

HORACE MAYHEW. 

Model Men. | Model Women. 

Changs for a Shilling. 

Alsot in same stylet 
Hearts are Trumps. By 3ameft U«L\MxaY. 
Natural History of Tuft-Vwiulexs «ltvA i:oii^\^%. 

the HaTwV InVje ^^mtv^\«t^,^^w?«^ft%%> V.'c.^^ 
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HiijsirellflntaM WnxkB, 



Life of William Etty, R.A. 

By Alexander Gilchrist, of the Middle Temple, BarriBter-at-Law. 
2 vols, post 8vo. 2ls. cloth. 

Curiosities of London ; 

ernbracinar the most remarkable Objects of Interest in the Metropolis, 
Past and Present. By John Timbs, F.S.A. Small 8vo. (pp. 800), with 
Portrait, Us. cloth. 

Alexander Smith's Poems. 

A Life Drama, and other Poems. By Alexander Smith. Fourth 
Edition. Fcp. 8vo. cloth, 58. 

II. Sonnets on the War. 
By Alexander Smith, and by the Author of "Balder" and 
"The Roman." is. sewed. 

The Ballad of Babe Christabel, 

and other Lyrical Poems. By Gerald Massey. 5th Edition, 5s. cloth. 
II. War Waits: a Seres of L/rics and Ballads on the War. 
By Gerald Massey. Is. sewed. 

Satire and Satirists : 

Six Lectures. By James Hannav. PostSvo. 78. cloth. 

Life and Times of Madame de Stael. 

By Maria Norkis. Post 8vo. 9s. cloth. 

My Life and Acts in Hungary : 

Being a Personal Narrative of his Career in connection with the Revolu- 
tion. By Arthur GOrgei, Commander-in-Chief of the Hungarian 
Army. 2 vols, post 8vo. 21s. 

Men of the Time : 

A Series of Succinct Bio^j^raphies of the most Eminent Living Notables:— 
Autliors, Artists, Engravers, Poets, Preachers, Travellers, &c. &c. 
Third Edition, greatly enlarged^ small 8vo. 7s. cloth. 

Lectures on the Great Exliibition 

and its Results on the Arts and Manufactures, delivered before the 
Society of iVrts, by some of the most Eminent Men of the day. In Two 
Series, price 7s. 6d. each, neatly bound iu cloth. 

Lectures on Gold, 

delivered at the Government School of Mines, for the Use of Emigrants 
to Australia. Crown 8vo. with illustrations, 28.()d. 

Bogue's Guides for Travellers, 

in compact and convenient volumes, pocket size : — 
I. Belgium and the Rhine, maps and plans. 
II. Switzerland and Sayoy, map. 
III. Fauis : with a Guide to tke ^x.poft\\.\oii oi \S{bS>. 
*»* Others in preparation. 
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Miicellaneous Booitt*— oontinaed. 

The Pocket Peerage and Baronetage of Great 

Britain and Ireland. By Henry R. Forstbr, of " The Morning Post.*' 
Neatly bound, 6s. 

Webster's Quarto Dictionary, unabridged ; 



containing^ all the Words in the Eng^lish Laueuai^e, with their Etymologies 
and Derivations. By Noah Webster, LL.D. Revised by Professor 
Goodrich. With Pronouncing Vocabularies of Scripture, Classical, 



and its Connected Sciences. By Edward Hitchcock, D.D., of Am- 



/ 



,1 



and Geographical Names. New Edition, carefully printed in a large 4to. 
YOlume, 318. 6d. cloth ; 42s. calf. 
*«* The only complete work. All the octavo editions are Abridgments. 

Webster's Octavo Dictionary. 

Abridged from the above. Cloth, 7s. 6d. 

The Fourth Estate. 

A History of Newspapers and the Liberty of the Press. By F. K. Hunt. 
Two vols, post 8vo. 21s. cloth. 

The Religion of Geology, 

and its Connected Sciences. By E 
herst College. Crown 8vo. 7s. cloth. 

Longfellow's Poems, complete Edition. 

Including the Golden Legend. New Edition, with plates and portrait, 
fcp. 8vo. cloth, 58. 6d. ; morocco, 10s. 

II. The Golden Legend, uniform with the above, to complete 
former Editions, fcp. cloth. Is. 6d. 

Longfellow's Prose Works. 

Uniform with the above. Fcp. 8vo. cloth, 5s. 6d. ; morocco, lOs. 

Longfellow's Golden Legend. 

The Golden Legend. By H. W. Longfellow. Second Edition. 
Fcp. 8vo. 5s. cloth ; 9s. morocco. 

The Happy Home : 

By the Author of " Life in Earnest." New edition, cloth. Is. 6d. 

The Fountain of Living Waters ; 

2s. cloth gilt. 

Southey's Life of Nelson. 

Finely-illustrated Edition, with Engravings from Drawings by Duncak, 
B. Foster, and others, partly printed in the text, and part in tints on 
separate pages. Crown 8vo. 6s. neatly bound. 

French Domestic Cookery, 

combining Elegance with Economy; in 1200 Receipts. With nomerooi 
Engravings. Fcp. 8vo. 4s. cloth. 

The Stowe Catalogvie 

Priced and Annotated, bv Hi^tii^x ^^,^*^^,^;?\^^^;^^S.^S^^v 
Post" newspaper. Witb numetoxjift YWxxaXt^Xvom^l x\iti^T«Mss^vsv.\»53u. 

4to, half-morocco, 156. 
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Miscellaneous Books — contiuued. 



Emma de Lissau ; 



or, Memoirs of a Converted Jewess. With Illastrations by Gilbert. 
New Edition, 7s. cloth ; 10s. 6d. morocco. 

Miriam and Rosette ; 

or, The Twin Sisters : a Jewish Narrative of the XVIIIth Century. By 
the Author of " Emma de Lissau." Illustrated by Gilbert. 3s. 6d. cloth. 

Rev. Thomas Dale's Poetical Works. 

Including: The Widow of Nain, The Daug^hter of Jairus, &c. New and 
Enlarg^ed Edition, fcp. 8vo. 7s. cloth ; 10s. 6d. morocco. 

The Whaleman's Adventures in theSouthernOcean. 

Edited by the Rev. W. Scoresby, D.D. Fcp. 8vo. cloth, 6s. 

Madame Guizot's Young Student ; 

or, Ralph and Victor: a Tale for Youth, by Madame Guizot. Trans- 
lated by Samuel Jackson. With Engravings. New Edition, fcp. 8vo. 
3s. 6d. cloth. 

The London Anecdotes for all Readers, 

on the Plan of the Percy Anecdotes. 2 vols. 4s. cloth. 

The Glory of Christ 

illustrated in his Character and History, and in the last things of his 
Mediatorial Government. By Gardiner Sprino, D.D. Fcp. 78. cl. 

The Singing-Book. 

The art of Singing at Sight taught by Progressive Exercises. By James 
TuRLE, Organist of Westminster Abbey ; and Edward Taylor, 
Gresham Professor of Music. 48. 6d. cloth. 

Egeria ; or, the Spirit of Nature. 

By Charles Macray, LL.D. Fcp. 8vo. 5s. cloth. 

Town Lyrics. 

By Charles Mackay. Crown 8vo. sewed. Is. 

The Book of the Months, 

and CIRCLE of the SEASONS. Embellished with Twenty-eight 
Engravings from Drawings by William Harvey*. Beautifully printed 
in fcp. 8vo. 3s. 6d. cloth. 

Miniature Prench Dictionary, 

in French and English, and English and French : comprising all the 
words in general use. The remarkably comprehensive nature and com- 
pact size of this little dictionary admirably fit it for the student and 
tourist. Neatly bound in roan, 4s. morocco, gilt edges, 58. 6d. 

Sharpie's Diamond Dictionary 

// of the ENGLISH LANGUAGE. A vet^ ws«SV ^^^swa'^^.^^'^S^- 
f pnu^ed in a clear and legible type. Ilo«in\e«LX,«ia.«A.sTBa^co«.c»^^^- 
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Miscellaneous Books — continued. 



May You Like It : 

a Series of Tales and Sketches. By the Rey. Chablbs B. Taylkk, 
Author of " Records of a Good Man's life." Fcp. 8vo. 78. 6d. cloth ; 
lOs. 6d. morocco. 

Sketches of Canadian Life, 

Lay and Ecclesiastical, illustrative of Canada and the Canadian Church. 
By a Presbyter ot the Diocese of Toronto. Post Svo. 6s. 

Recollections of the Lakes ; 

and OTHER POEMS. By the Author of « Moral of Flowers," « Spirit 
of the Woods," &c. Fcp. Svo. with Frontispiece, 7s. cloth ; 10s. 6d. moi. 

Year-Book of Facts in Science and Art ; 

exhibiting^ the most important Discoveries and Improvements of the 
Year, and a Literary and Scientific Obituary. By John Times, F.S.A. 
Editor of " The Arcana of Science." Fcp. Svo. 5s. cloth. 
%* This work is published annually, and contains a complete and con- 
densed view of the progress of discovery during the year, systematically ar- 
ranged, with engravings illustrative of novelties in the arts and sciences, &c. 
The volumes, from its commencement in 1839, may still be had, 58. e&ch. 

** Ably and honestly compiled."— Athbm^vm. 

Life's Lessons : 

a Domestic Tale. By the Author of " Tales that Might be True." New 
Edition, wth Frontispiece, fcp. Svo. 4s, doth. 

Williams's Symbolical Euclid, 

chiefly from the Text of Dr. Simson. Adapted to the Use of Students by 
the Rev. J. M. Williams, of Queen's College, Cambridge. New Edition, 
6s. 6d. cloth ; 7s. roan.— An Svo. Edition may also be had, 7s. cloth. 
%%% This edition is in use at many of the Public Schools. 

King's Interest Tables, 

on Sums from One to Ten Thousand Pounds. Enlarged ami improved, 
with several useful Additions. By Joseph Kino, of Liverpool. Id 
1 large vol. Svo. 21s. 

Seven Hundred Domestic Hints, 

combining Elegance and Economy with the Enjoyment of Home. By a 
Lady. Neatly bound in cloth, 2s. 6d. 

Floral Fancies ; 

or. Morals from Flowers. With Seventy Illustrations. Fcp. Svo. 78. cloth. 

The Game of Whist ; 

its Theory and Practice, by an Amateur. With Illustrations by Kbnny 
Meadows. New Edition, fcp. Svo. 33. cloth. 

Backgammon : 

its History and Practice, by the Author of " Whist." Illustrated by 
Meadows. Fcp. Svo. 2s. c\ol\i. 



The Dream of Eus;eive kt^^m 



By Thomas Hood, Author oi " TYie ^oti^ ol ^^Vvtv:^ ^WV \>w\^x:tv 
tions by Harvey. Crovru S>jo. Va. &ev«evi. 
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Mkcelkmeom Boeks — Goutinued. 



IVORKS IVITH ILLUMINATED TITLES. 

IN THE STYLE OF THE OLD ROMISH MISSALS. 



Books of Poetry. 



The Poetry of Flowfrs, 
Poetry of the Sknttments. 

The Lyre.— Furtive Poetry of the Nineteenth Ceiitary. 
The Laurel— a Companion Volume to the Lyre. 
3s. 6d. neatly bound. 



Elegant Miniature Editions. 



CowpER*s Poems. 2 vols. 
Thomson's Seasons. 
Scott's Lady of the Lake. 
Scott's Marmion. 
Scott's Lay and Ballads. 
Scott's Rokeby. 



Scott's Select Poetical Works. 

4 vols, containing' the above Poems 

uniformly bound. 
Vicar of Wakefield. 
Cottagers of Glenburme. 
Sacred Harp. 



*•* Each volume, very neatly bound and gilt, 2s. 6d. cloth ; 4s. morocco. 

USEFUL V70RKS. 

One ShiUing each, neatlff bound. 

Etiquette for the Ladies.— For/ie/* Edition. 

Etiquette for the Gentlemen.— TAt"r^y-/oiirfA Edition. 

Etiquette of Courtship and Matrimony; with « complete Guide to the 

Forms of a Wedding. 
Hand-Book of Pencil Drawing (Plates). 
A Shilling's Worth OF Sense. 

The Weather Book : 300 Rules for Telling the Weather. 
The Ball Room Preceptor and Polka Guide. 

Language of Flowers, with illuminated covers and coloured Frontispiece. 
Ball Room Polka, with Music and Figures. 



i:Hantial0 of In${trurtion anti ^mtt^ement. 

Price One ShiUing each, neatly printed and illustrated. 

1. Manual of Flower Gardening for Ladies. By J. B. Whiting, 
Practical Gardener. 2d Edition. 

2. Chess. By Charles Kenny. 

3. . Music. By C. W. Manby. 

4. Domestic Economy. By John Timbs. 

5. Cage Birds. By a Practical Bird keeper. 

6. Oil Painting; with a GVo^^w^ Oi^'\^«rav^ <A >kSV, 

/. for Butterfly CoUectora. ^^ 10tt^\\xi%^«5^» ^\^i&fc>' 

f 8. Painting in Water Oc^o\m», 

IfOTfDOir.] 
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VlWa ^Mntt Sflbtars ®l)(t{on0. 



1. DR. JOHNSON'S LIVES of the ENGLISH POETS. 

2. BOSWELL'S LIFE of JOHNSON. 

3. OLIVER GOLDSMITH'S WORKS. 

4. HERVEY'S MEDITATIONS and CONTEMPLATIONS. 

m These Works are clearly and heautifhlly printed by Whittingham, and 
each comprised in a handsome fcp. 8vo. vol. Their elegance and cheapness 
render them very suitable for Presents, School Prizes, or Travelling Com- 
panions. Price 6is. each, neatly half-bound morocco ; or 98. calf extra. 
** TiLT»8 Edition" must be specified in ordering the above. 



Mr. Henry Mayhew's Book of Science for Boys. 

The Story of the Peasant-boy Philosopher; or, "a Child gatheriner 
Pebbles on the SeaShore." Founded on theLife of Ferguson the Shepherd- 
boy Astronomer, and showing how a Poor Lad made himself acquainted 
with the Principles of Natural Science. By Henry Mayhbw, Author 
of " London Labour and the London Poor." With Eisrht Illustrations 
by John Gilbert, and numerous Drawings printed in the text. Second 
Edition, 6s. cloth. 

Captain Mayne Reid's Books for Boys. 

I. The Desert Home; or, English Family Bobinson. With 
numerous Illustrations by W. Harvey. Fourth Edition, cloth, 7s.; 
with coloured plates, 10s. 6d. 

II. The Boy Hunters; or, Adventures in Search of a White 
Buffalo. With numerous Plates by Harvey. Fourth Edition, cloth, 78. ; 
coloured, 10s. 6d. 

III. The Young Voyageurs ; or, Adventures in the Fur Countries of 
the Far North. Plates by Harvey. Second Edition, cloth, Ts. ; with 
coloured plates, 10s. 6d. 

IV. The Forest Exiles ; or. Perils of a Peruvian Family amid the 
Wilds of the Amazon. With Twelve Plates. 7s. cloth; with coloured 
Plates, 10s. 6d. 

The Boyhood of Great Men 

As an Example to Youth. By John G. Edgar. With Cuts by B. Foster. 
Third Edition, 8s. 6d. cloth ; with g^ilt edges, 4s. . 

Jbotprints of ¥amo\is IJlew \ « ^ 

or. Biography for Boys. B^ 3.Gt.lS.i>^K^. Cxi}»\ri li«Aw, '8«as«A.\ 
Edition, 88. 6d. cloth; 48. «iVt ed^ea. > 
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Juvenile Works — continued. 



History for Boys ; 



or, Annals of the Nations of Modern Europe. By J. G. Eooar. Fcp. 
8vo. with Illustrations by Gbobgb Thomas, 5s. cloth gilt. 



Memorable Women ; 



The Story of their Lives. By Mrs. Newton Crosland. Illustrated by 
B. Foster. Fcp. 8vo. 68. 

The Boy's Own Book : 

a complete Encyclopaedia of all the Diversions— Athletic, Scientific, and 
Recreative— of Boyhood and Youth. With several hundred Woodcuts. 
New Edition, g^reatly enlarged and improved. Handsomely bound, 8s. 6d. 

The Little Boy's Own Book, 

An Abridgement of the above for Little Boys. 88. 6d. neatly bound. 

Picture Book for Young People. 

Fifty quarto Plates, with Descriptions, cloth, 6s. ; coloured, 10s. 6d. 

George Cruikshank's Fairy Library. 

Edited and Illustrated by George Cruikshank. 
I. Hop o* My Thumb, Is. | n. Jack and the Bean-stalk, Is. 
in. Cinderella, or the Glass Slipper, Is. 

The Comical Creatures from Wurtemberg : 

from the Stuffed Animals in the Great Exhibition. Square cloth, 38. 6d. ; 
coloured, 6s. 

Comical People 

met with at the Great Exhibition, from Drawings by J. J. Gbamdvills* 
Small quarto, 3s. 6d. ; coloured, 6s. 

Comical Story Books, 

With Coloured Plates. Price One Shilling each. 

1. The Weasels of Holmwood. I 4. Lady Chaffinch's Ball. 

2. The Wonderful Hare Hunt. I 5. Alderman Gobble. 

3. Story of Reynard the Fox. | 6. A Comical Fight. 

Original Poems for my Children. 

By Thomas Millbr. ProAisely Illustrated. 28. 6d. cloth. 

The Young Islanders ; 

aTaleofthe Seaward-House Boys. ByJEF.TAYLOB. Tinted plate8«6a.cU \v 

History of England, 

for Young Persotii. By Anns Lydix Boixo. %» \\\x»V»!oa^^^'^'*'-^^* 
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Juvenile Works — continued. 

Little Mary's Books for Children. 

Price 6d. each, proftisely illustrated :— 
Primer ; Spelling: Book ; Readin^ir Book ; H:8tory of England ; Scripture 
Lessons; First Book of Poetry; Second Book of Poetry; Babes in tbeWood; 
Picture Riddles ; Little Mary and her Doll. 

Little Mary's Treasury, 

Being Eight of the above bound in one volume, cloth, 5s. 

Little Mary's Lesson Book ; 

containing: " Primer," " Spelling," and *• Reading,*' in One Volume. 
Cloth, gilt, 3s. 6d. 

Harry's Ladder to Learning. 

Picture Books for Children. Price 6d. each, plain ; Is. coloured f 

Harry's Horn Book. I Harry's Nursery Songs. 

„ Picture Book. „ Simple Stories. 

„ Country Walks. | „ Nursery Tales. 

Or the Six bound in one volume, 8s. 6d. cloth ; or with coPd plates, 68» 

Harry's Book of Poetry : 

Short Poems for the Nursery. By Eliza Grove. With numerous 
Illustrations by H. Wei r, B. Foster, and others. Square, cloth, 8s. 6d. ; 
or with coloured Plates, 6s. 

The Playmate ; 

a Pleasant Companion for Spare Hours. With numerous illustrations. 
Complete in One Volume, cloth gilt, 5s. 

The Church Catechism Illustrated : 

With the Order of Confirmation. With numerous Engravings on wood. 
Neatly done up in gilt cover as a gift or reward book. Is. 

Home Lesson Books. 

The Home Primer, nearly 200 cuts, cloth, Is. 
The Home Natural History, cuts, cloth, Is. 
The Home Grammar, cuts, cloth, Is. 

Each may be had with Coloured Plates, 2s. 6d. 

Home Story Books. 

The Well-bred Doll, cuts, cloth, Is. 
The Discontented Chickei\a»c\o\i\i,\%.\ 
The History of Little Jane «ii^)ttet ^e^ "^ocJ^l^ O^qIC^.^^ 
Or, "With Co\ouiedm«X<i%, "i^. ^^. 
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Juvenile Works — continued. 



Bertie's Indestructible Books. 

Printed on Calico, 6d. each. 

1. Horn Book. I 4. Woodside. 
3. Word Book. 5. Wild Brasts. 

3. Farm Yard. | 6. Bird Book. 

Bertie's Treasury ; 

being the above bound in One Volume. Ss. 6d. cloth. 

#. d. 

Abbott's Caleb in the Country (Plates) I 

Arabian Nights, as related by a Mother (many Plates) 8 6 

Barbauld's Lessons for Children ((Coloured Plates) 1 

Binglet's Stories about Doos (Plates) ♦ 

Binolet's Stories ABOUT Instinct (Plates) 4 

Binolbt's Tales OF Shipwreck (Phites) 4 

Binolbt's Stories ABOUT Horses (Plates) 4 

Binglbt's Tales about Birds (Plates) 4 

Binglet's Tales ABOUT Tratellbrs (Plates) 4 

Bingley's Bible Quadrupeds (Plates) 4 

BoT»8 Treasury of Sports and Pastimes (300 Engravings by S. 

Williams) fcp. 8vo. cloth 6 

Child's First Lesson Book (many Cuts) square, cloth 8 € 

Family Poetry, by the Editor of "Sacred Harp," silk 2 6 

Figures OF Fun ; Two Parts (Coloured Plates) 1 

Flowers OF Fable (180 Engravings) 4 

Heroes of England: Lives of celebrated Soldiers and Sailors 

(Plates) cloth gilt 4 

Hbbvby'sReflbctions IN A Flower Garden (12 Coloured Plates) 4 

History of My Pets, by Grace Greenwood (Coloured Plates) 2 6 

Life OF Christ, New Edition (28 Plates) 4 

Mother's Present to her Daughter, silk 2 6 

Parley'sVisit TO London (Col'd Plates), cloth 4 

Parlour Magic, Amusing Recreations (many Plates) 4 6 

Pictorial Bible History, complete in 1 volume, cloth 3 6 

Rural Amusements for Schoolboys during the Holidays 

(Cuts)cloth 3 « 

Sedgwick's Stories for Young Persons (Plates), cloth 8 6 



V ^ detaUed Catalogue of Present Books for Yqutk moiy &« KoA 
on ai>p2ication. 
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MINIATURE CLASSICS: 

A Choice Collection of Standard Works, elegfantly printed, illustrated with 
Frontispieces, and published at extremely low prices, with a view to exten- 
sive circulation. The binding^ is executed in a superior manner, and xery 
tastefully ornamented. 

Any work may be purchased separately. The prices per" volume are — 

Ornamented cloth, fplt edg^es. . Is. 6d.— Prettily bound in silk s. 

Very handsome in morocco 3s. 

ThoM to which a star U prefixed, being much thicker than the other*, are 6d. per toI. eztnki 



Bacon's Essays. 

Seattle's Minstrel. 

Channinff's Essays. 3 vols. 

ChaponeMi Letters on the Mind. 

Colerids:e's Ancient Mariner, &c. 
*Cowpers Poems. 3 vols. 

Elizabeth, or the Exiles of Siberia. 

Falconer's Shipwreck. 

Fenelon's Reflections. 
*Gems of Anecdote. 
*Gems of Wit and Humour. 
*Gems fh)m American Poets. 
*6em8 f^om Shakspeare. 
«Oem8 of American Wit. 
•Gems of British Poets— 

1st Ser. Chaucer to Goldsmith. 
2d „ Falconer to Campbell. 
Sd „ LivinfT Authors. 
4th „ Sacred. 
•Goldsmith's Vicar of Wakefield. 

Goldsmith's Essays. 

Goldsmith's Poetical Works. 

Gray's Poetical Works. 

Guide to Domestic Happiness. 

Gregory's Lej^acy to his Daughters. 
•Hamilton's Cottagers of Glenburnie. 



•Hamilton'sLettersonEducation. 2v. 

Lamb's Tales flrom Shakspeare. 2 v. 

Lamb's Rosamund Gray. 
•Irving's Essays and Sketches. 

Johnson's Rasselas. 

Lewis's Tales of Wonder. 

Mason on Self-knowledge. 

Milton's Paradise Lost. 3 foIs. 
•More's Coelebs. 2 vols. 

More's Practical Piety. 3 vols. 
•Pious Minstrel. 

Paul and Virginia. 

Pure Gold f^om Rivers of Wisdom. 
•Sacred Harp. 

Scott's Ballads, &c. 
•Scott's Lady of the Lake. 

Scott's Lay of the Last Minstrel. 
•Scott's Marmion. 
•Scott's Rokeby. 
•Shakspeare's Works. 6 vols. 
•Thomson's Seasons. 

Talbot's Reflections and Essays. 

Walton's Angler. 2 vols. 

Warwick's Spare Minutes. 

Young's Night ThoughU. 2 vols. 



Aa there are irveral inferior imitations of this popular series, it is neoeasarj, in ordering^ to 
specify--"TILTS EDITION." 

The whole Series may be had in a Case, representing two handsome Quarto 
Volumes, lettered '^ London Library of British Classics," which, 
when shut, is secured by a patent spring lock, for ^5. 5s., forming a very 
useftil and acceptable 

BIRTHDAY AND WEDDING PRESENT. 



SHAKSPEAEFS DEAMATIC WOEKS. 

COMPLETE IN EIGHT VOLUMES. 

Beautifully printed by Whittintham ; uniform in size with " Tilt's Qassics." 
Each volume embellished wiui a Tronti&vvece, designed by Harvey, and 
iiuiiierous other Engravings, aTQO\\iiX.m^\ti«X\.XQY\\x^-\>Kt«^. 
This 
styles I 
ornamented. 
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Irnnring ^mh. 



J. D. HARDING. 

EARLY DRAWING BOOK: I DRAWING BOOK for 1847. 

Elementary Lessons. 6 Numbers, 6 Nos. Is. 6d. ; or cloth, lOs. 6d. 

Is. 6d. ; or in cloth, 10s. 6d. I 



SAMUEL PROUT, F.S.A. 

PROUr S MICROCOSM ; 

Or, Artist's Sketch-book: many 
Hundred Groups of Figures, Boats, 
&c. Imperial 4to. 24s. neatly bd. 



ELEMENTARY DRAWING 
BOOK of Landscapes, Buildings, 
&c. Six Numbers, is. 6d. ; cloth, 
10s. 6d. 



MONS. JULIEN. 



THE HUMAN FIGURE: 
a Series of Progressive Studies, 
by Mons. Julien. With Instruc- 
tions. Six Numbers, 28. ; or cloth, 
14s. 



STUDIES OF HEADS : 
By Mons. Julien, Professor of 
Drawing in the Military School of 
Paris. Lithographed by T. Fair- 
land. Six Numbers, 2s. each; 
or cloth, 14s. 

GEORGE 

DRAWING BOOK OF OB- 
JECTS: Nearly 500 Subjects for 
young Pupils, and Drawng-classes 
in Schools. Six Nos. Is.; cloth,7s.6d. 

LITTLE SKETCH BOOK: 

£asyStudiesinLandscapes,Figure8, 
&c. Improved Edition. Fourteen 
Nos. 6d. ; or 2 vols, cloth, 4s. each. 

DRAWING COPY BOOKS. 

A New Method of Teaching Drawing by means of Pencilled Copies, in 
progressive lessons. In 12 Nos. 6d. each. 

**It is not too much to Bay that if this method were Qniyertally adopted in out Khooktt 
would be attended with complete success." 



CHILDS. 

ENGLISH LANDSCAPE 
SCENERY: Sketches from Nature 
for finished Copies. Six Numbers, 
Is. each ; cloth, 7s. 6d. 

DRAWING BOOK OP 
FIGURES : Sketches from Life at 
Homeand Abroad. Severalhundred 
Figures. Six Nos. Is.; or bd. 7s. 6d. 



Andrews' Art op Flower-Painting. Col. Plates. 6 Nos. 2s. 6d. ; cL 16^ 
Barnard's (George) Drawing Book op Trees. 6 Nos. Is. 
Barraud's Studies of Animals. Six Nos. Ss. ; coloured, 58. 
Cooper's (T. S.) Drawing Book of Animals. 8 Nos. Is. each ; bd. 10s. 6d. 
Dibdin's Easy Drawing Book, and Guide to Sketching. 6 Nos. 
2s. 6d. ; bound, 18s. 

Lessons in Water Colours, 4 Nos. 4s. 

Fairland's Juvenile Artist. 8 Nos. Is. ; cloth, 86. 
Ford's Easy Lessons in Landscape. 8 Nos. 9d. ; cloth, 7s. 6d. 
Greenwood's Studies of Trees. 6 Nos. Is. ; cloth, 7s. 6d. 
Grundy's Shipping and Craft. 6 Nos. Is. ; cloth, 7s. 6d. 
Han d-Book OF Pencil Drawing; or, Self-Instructor in Art. aPlate8,cLl8w 
Phillips's Etchings of Familiar Life. 3 Nos. Is. 6d. 
Rawlins's Elementary Perspective. Royal 4to. %€v%A,^%. 
Sutcl/ffe's Drawing-Book of Horses. ftl4o*«\%.% c\oi>i?R.,1%.^^. 
Worsley's Little Drawing Book, oi LKHuacM?^**^^. \v"^Q!%..^sa>.v 
2 vols, cloth 4a, each. 
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I$ooit0 l^el^uceH in ^xitt^ 



Roman Art. — II Vaticano 

an Historical and Descriptive Account of tbe Chnrcli of St. Peter, anjj 
the Vatican Maseum, and Galleries. By Erasmo Pistolesi. In Eig^ht 
Volumes folio, containing upwards of Nine Hundred Plates. Half-boant(! 
in morocco, gilt tops, Thirty Guineas, 

Authors of England : 

Portraits of the Principal Literair Characters, engraved in Basso-relievo 
by Mr. Collas I with lives by H. F. Chorlby. Royal 4to. cloth gplt, 
publithed at Sis. 6d. ; reduced to 10s. 6d. 

The Georffian Era : 

Modem British Biograph) 

bound in cloth. Published at 34s. 6d. {now reduced to i4s. 

The Noble Science — Fox-hunting. 



Modern British Biography since the Reign of Queen Anne. Handsomely 



By F. P. Dblme Radcliffe, Esq. Master of the Hertfordshire Hoonda. 
Royal 8V0. Originally published at 28s. ; reduced to 12s. 



Water-colour Gallery ; 



containing large and highly-finished Engravings of the Works of the most 
distinguisned Painters in Water-colours &c. 18 Plates, imperial 4to. 
cloth. Originally published at ^3. Ss. ; reduced to 21s. 

Museum of Painting and Sculpture : 

a Collection of the principal Pictures, Statues, and Bas-Reliefs in the 
Public and Private Galleries of Europe. This work, which con- 
tains Engravings of all the chief works in the Italian, German, Dutch, 
French, and English Schools, includes Twelve Hundred Plates, and 
is an indispensable vade-mecum to the Artist or Collector. In 17 hand- 
some vols, small 8vo. neatly bound, with gilt tops. Originally published 
at ^11.118, ; reduced to 46*4. Us. 6d. 

Laconics ; 

or, the Best Words of the Best Authors. 3 vols, cloth, published at las. ; 
reduced to 7s. 6d. 

Travels in S. E. Asia, Malaya, Burmah, 

and HINDUSTAN. By the Rev. H. Malcom. 2 vols. 8vo. published 
at 16s. ; reduced to 88. 

Puckle's Club ; 

or, a Grey Cap for a Green Head. Many first- rate Wood Eng^vinffs 
cloth. Published at Is. 6d. ; reduced to 2s. 6d. 

The English School of Painting : 

a Series of Engravings of the most admired Works in Painting and 

Sculptureexecut«f».'i).Bjntish Artists, from the days of Hogarth: with 

Descriptive and 't-A. tXSh t». Notices, by G. Hamilton. Four volumes, 

containing nearly Three iAt>^ jElOHT^r^^^'S'tly bound, with gilt tops. 

Originally published at JiZ.UB*.. ., . . ..vrtn* . . .-. 
^ '^ . ^ .uniform m size with *' Tiit » CiUbAico. ' t 

Martin s IllustratW^^SSJ:^'?p'^x''i>1M^^r"*"""^^ 



DAVID B06UE*S ANNUAL CATALOGUE. 



23 



/. 



INDEX. 



... 7 

,., 8 

... n 
u 



Adalbert's (FriDCe?) Travels 

Aclinff Charade*. ,,*.*,, 

AntlrewB* riower Faintmi^ . . 
Aram, Eufene. Dnfara of . , . . . » t* 

Ardiitectural ^^ orka. . 5 

Art ofl^amttiLg Reistoredi * 5 

Authors of ICngland . , , , h . * , , , , Sd 

Hackf^mmoM ..„.,,.., 14 

H^attie H [id Collins 3 

" 10 

3 
a 
18 
t 
4 
7 
17 
3 



Bertie's Inaestructible Book* 
Uible Gallejry ..h*,,.... ..,..., 

Women of the .».. 

Uiii^-Iey 'b Tales ^ .*.».,*,» , 

15 1 1 ijc am'a Goth k Architecture .. 
lj|uiit^« iJeautj' of tilt Heaven B. , 
Uottt (The) and the Caravim , , . . 
Unnd's History of Eoj^laud, , * , * , 
Book of beauty . 



-the Months.. ., 13 

BoEivi'elP» JohusoD .,,.*^„ 16 

Bu yhood of Great Men, *...,,,„ 16 

Jjoy's iiwo Book * * 17 

— Treasury ....H* ^^,, is 

Bramlon'ei Architectural Workfi, i, G 

Butiyim'hPilj^rini*s Prop-eas. ... 3 

Burnet on Hd luting- .. ^., a 

*8 Essajfl ..,..♦ 5 

Life of Turner .....,,, 3 

— ReitLbrandt .... 3 

Butterfly (Dacbelor) „.,^^.. 10 

Byron Gallery , , 3 

Canadian Life^ Sketches of. U 

Cbapmen'Ei Eiements of Art 5 

CheevBr*6 W h a^lem ai i ' s Ad ventures 1 3 

Cbild^s Drftwjng Uooks ai 

H h-Eit Lesson Book ..... in 

Chriet ian Griit-eft in i}ids u Tim e . a 

Chri lit Jims with the Poeta. ...... 1 

Church CatechiBUL lllastrated ., 18 

Comic Works „,. g 

Litin OraminarH , , 10 

Natural HiBtories,. . ..... 10 

Almanack .._.. ^^ g 

CQinlcalCrefiluresfrorn Wurtem' 

burg , 17 

Ptoi^le ..»K....... 17 

■Story Books ....,.„.. 17 



Domestic Arcbitecture. ,.,....., 6 

—^ Hints .....,.,.,„„., 14 

Drtitriuif Books .<......„,,,.„ 21 

— ~ Copy Books . . , , 21 

Edgar's B I DEfraphies for Boys .. 16 

^BoytiOLJil of Great Men., 16 

'- History for Ikiya ...... 17 

Emma de Liiaaaa. , _ . . 13 

EnRlish School of Painting 22 

Etiquette tor the Ladies _ , . 15 

— ' Gentlemeu,... .,H. 15 

of Court<hip.. .,.._.. 15 

Etty's Ufe, by G ilchnst 11 

Euclid^ Symbol icsK. ,,,, 14 

Field in If' a Works on Painting . . 5 

Floral Fanciea ., h .......-,.„. , 14 

Flora'a Gems 4 

Footprints of Famous Men ...... 16 

Forater's Pocket Peerai^e. ...... ^ 12 

Fountain of Living Watera. , 12 

FOKhuntinnTr Nobie i^cience of. h . . 22 

French Domestic Cookery ...... 12 

Dictiotmry, Miniature . . 13 

Games for Christmss ^ , . 8 

Gau t; er'»Con4tantiaop] g f to-d ny 7 

Gavarni in London , 8 

Georgiun Era (Tlie). , 23 

Glossary of Architecture . h , . . 6 

GoldsnaithM Works ............ 16 

Goreei's Life in Hungary ...... 11 

GrHceiii Gallery^ of the _ , S 

GjJdes for Traveller!.. .....,.,.. 11 

Guizot's{Mad.j¥oungStudeut.. 13 

Hams n y^s Satire and Sat i rists. . , 11 

Hupu^ Home(The)H _ . _ 12 

Hardinff's Drawinjf Books ,..,.. 21 

— Sketches at Home. ... 4 

Harry's Ladder to Learning- ..H. 18 

Oook of Poetry .../,. 18 

Heroes of Eutland , . . . 18 

Heroines of ShakKpeare ....!!., 2 

Hervpy*s Meditatious 16 

Hitchcock's Bel ipoB ofGeoloiry 12 

Home Lesson Books. 18 

Stoi7 Books. . , H.,„.- 18 

Hood's Eppinsf Hunt ,, ^ 

F.ujfefle Aram ., , . 14 



Hnmphreyfi* British Coins ...... a 

History of Writiojr. 3 

Hunt*8Fr^.,''h Palate _ la 

Int- Is. ', clot*- - ArchitJJClure .. A 



Cooke's Rome ...,.., a 

Cooper^h (T. S.) AminaJ*, 31 

Court Album g 

Covrper^B Poijms ,.......,.4,15^20 

Cracker Bon Bon for Christmas " 

CroBjland's Mem ora^F^t^ J'o k a w i m g ; r. :* a i i en 's Si udies f H euds 

Philltps'j* Etchtpios of Fakiliak Lir Human FiKure 

RaWLISS'S ELEMr:NTARVPE(l5P«CTIYE. " " " 

^?TpJ^^Rr7!rZ**;^^' no-Book of HqiisE.s. 



i^Kfii^n LiSe« of the POets ...— 10 
.. 31 

.„ ai 

jiile Ekrokft ..., -.,.,. ^:v 

Af'ififirfi'^'^'" ^^'^'^^^'^^ * 'V 
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King's Interest Tables 14 

Laconics 22 

Landscape Painters of England. . 2 

Language of Flowers S 

Laurel and Lyre 15 

Lectures on Great Exhibition. ... 11 

Gold 11 

Le Keux*8 Cambridge 4 

Life's Lessons 14 

Little Mary's Books 18 

Treasury 18 

► Lesson Book 18 

Boy's Own Book 17 

London Anecdotes IS 

Longfellow's Poems Ij 12 

Hyperion 1 

Golden Legend.. 1, 12 

Prose Works 12 

Mackay's (Charles) Egeria 13 

Town Lyrics 13 

Malcom's Travels in Hindustan . 22 

Manuals of Instruction, &c 15 

Martin's (John) Bible 22 

Massey's (G.) Babe Cbristabel ..11 

War Waits 11 

Maybew's Greatest Plague 8 

Acting Charades 8 

Magic of Industry 8 

' Sandboys' Adventures 8 

Toothache 9 

Model Men & Women 10 

PeasantBoyPhilosopher 16 

Men of the Time 11 

MiUer's (T.) Poems for Children 17 

Pictures of Country 

Life 4 

Milton's Poetical Works 3 

L' Allegro Illustrated .. 1 

Miniature Classics 20 

Miriam and Rosette 13 

Museum of Painting & Sculpture 22 
Musgrave's Ramble in Normandy 7 

Ogleby's Adventures 10 

Ofdbuck's Adventures 10 

Painting, Drawi ng, &c. Works on 4 

Parlour Magic 18 

Pearls of the East 4 

Pellatt on Glass-making 2 

Pentamerone (The) 8 

Pictorial Bible History .... 18 

Picture Book for the Young .... 17 

Playmate (The) 18 

Poetry of Flowers 15 

the Sentiments 15 

Front's (Sam.) Microcosm, &c.. . 21 



Puckle's Club a 

Rafaelle's Cartoons i' 

Reach's (A. B.) Leonard Lindsay 8 

Comic. Nat.Hists. 10 

Recollections of the Lakes 14 

Reid's (Capt. M.) Desert Home. . 16 

Boy Hunters . . 16 

Young Voyag.. 16 

Forest Exiles . . 16 

Rembrandt and his Works 2 

Ritchie's(L.)Wearyfoot Common 7 

Robinson Crusoe 8 

Romance of Nature 3 

Round Games 8 

Scott's Poems 4, 15, 20 

Seymour's New Readings 10 

Shakspeare Heroines 2 

's Works 20 

Sharpe's Diamond Dictionary . . 13 

SinjnngBook 13 

Smith's (Alexander) Poems 11 

Sonnets on the War 11 

(Albert) Mont Blanc .... 7 

Constantinople . 7 

Christ. Tadpole 8 

Comic Natural 

Histories 10 

Southey's Life of Nelson 12 

Spring's GI017 of Christ 13 

Stowe Catalogue 12 

Stuart's Antiquities of Athens .. 6 

Suirgestions in Design 6 

Table Wit 10 

TaleofaTiger 10 

Tayler'8(C. B.) May You Like It 14 

Taylor's Young Islanders 17 

Thomson's Seasons 3, 15, 20 

Timbs' Curiosities of London. ... 11 

Tschudi's Travels in Peru 7 

Turner and his Works 2 

Vaticano (II) 22 

Vestiges of Old London 3 

Walton's Angler 4, 20 

Water Colour Gallery 22 

Waverley Gallery 3 

Webster's Quarto Dictionary .. 12 

Octavo Dictionary. ... 13 

Whist, Game of 14 

Willson on Water Colours 5 

Winkle's Cathedrals 6 

Women of the Bible 3 

Wonders of Travel. 7 

Year Book of Facts 14 

Young Lady'sOracie 8 
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